
JUNE I 



T 


SI. 95 


1 





FLY AGAIN 




Finding, Collecting, Restoring 
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We 're dedicated to being the 
best. You see it in every truck we 
build and in everytliing we do. 



We make the best-built, best- 



on a frrfl-sue 

selling American trucks:' 1 pkkup. 





the most advanced electronic automatic 





But the best can’t 
afford to rest. Because 
staying ahead means 
looking ahead. 



■in 



transmission. 



IVwfos/ range of fuel~i:ffideiit. 
multi-port electronic fuel- 
iMjcctf'it gtis engines of any 
lull-size light track. 



Another industry exclusive : 2lVf) Twin I -Brum unci 4WD 
Twin Trad nut Beam front suspension systems with nitrogen 
gas pressurized shocks jar a smooth, emfntlkd ride. 





4x4 



Extiitsm 1 pushbutton 
Jour wheel dr hr on 
select models. Shift on- 
the- fly /won 2WD to 
4WD-Httfi and hack at 
the touch of a button at 
any speed. 



Buckle up— 1( >j?ei her we can save lives. Optional I Lj^ht bar she twn not for occupant sa fet y. 

*Ba 5 cd on an aveniRC qf cciiairptT-icpjtcd ptubkfns i«i a c*f sut all ‘fil-W models de^itfied 

and huill in. Nm-lh Arcu-rifi; jmd full-hoL- aalefi by dkViikuk. 





So we’re continuing to work day 
and night in our engineering labs 
and on our durability test tracks 
on new ideas and new technology 
to make the best even better. 







And while we’re busy keeping up 
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with tomorrow; 




Fords exclusive E4QD 
ttuUntuitit transmission. 

The imSi adwim i'fl elec- 
tronic automatic transmit 
simi m afuil-sue light truck. 



the competition is 
busy trying to 
keep up with us. The best. 



THE BEST BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH, 
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elieve ii 
cir noL, compact 

disc for the car 

has been around awhile. There are 
even a chosen few who could actually 
afford to buy one. 

Well, now car CD is really here. 
Because Pioneer has 
advanced tlie technology so 
far and created a line of 
players so extensive that 
now it’s possible 
for anyone to 
afford the clar- 
ity of digital 
CD sound. 

It begins with our new single-play 
CD systems, 

YouH love the high power as much 
as the price. But try not to overlook the 
detach- 
able face- 
plate. An 
innovative ’ 
security feature we recently devel- 
oped for added convenience. 

And while we're on the subject of 
amvenience. Pioneer’s 6-dbsc multi- 
play changers let you enjoy hours of 
uninterrupted music while you drive. 
Plus they can be easily added to your 
car without replacing your existing 
audio system. 

For those who want it all, we also 
offer an incredible 




ANNOUNCING 

TIE ARRIVAL 
OF CAR CD. 
FIVE YEARS 
AFTER IT WAS 

MTRODUCEIX 




3-source system that puts mufti- 
play CD, AM-FM tuner and cas- 
sette all at your fingertips with a 
remarkable wireless remote. 

There’s much more, of course. 

And to find out, call 1-800421-1404. 

VteTl send you a free 
copy of our new too- 
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chure. As well as give you the name 
of a Pioneer dealer near you, who will 
he glad to show you our complete 
line of carCD systems. After all, he's 
been waiting for this moment just 
as long as you have. 

CD PIONEER* 







AUTOMOBILE! 

24 Freewheeling Corvettes break speed and 
endurance records, 

28 Imports Bargain-priced performance from Italy 
and Japan. 

38 Detroit Spy Report Olds and Ford round off 
the edges far full-size sleek. 

44 Car Clinic Questions and answers. 

55 The Can Of Russia 

We go to the Soviet Union for a firsthand look at 
what ivan drives. 

62 DJeseli Are Bacfcl 

Ofesel -powered cars aren’t dead yet 

65 Owners Report: Nissan 300ZX 

The newest Z-car is more pure sports car than 
ever deface. 

107 Sa tu rd ay Mechani c 

What to do when your car overheats. 

ELECTIfOMICS 

32 Ele ctronics Videogames you take along. 

BOATIMC/OUTPOOffg 

36 Boating Marine theft and how to avoid it 

58 Bass Blasters 

Comparison testing 5 of the hottest 
tournament rigs. 



MOMMSHOP 

42 Old House Restoration Antique hardware 
can be the final touch, 

Z3 Home And Shop Journal 

Building a beautiful gazebo. Installing a tin ceiling, 
tests of a new router and mulching mower. PLUS: 
Three thousand years of hand planes and a great 
Pullout Wall Poster! 

100 Applia nce Clinic Questions and answers. 

104 Hom eow ners Clinic Question s and answers 

SCIMNCK/TKCHNOLOGY 

1 7 Tech Update Stolen cars that signal police, the 
final (light of the 5R-71 Blacfcbfrd, and more, 

30 Science SOI propon ents fight to keep the 

program alive, 

55_Uv|ng Legends 

Restoring vintage World War If planes. 

70 Tech Art 

Science helps the art world restore and preserve 
the past 

PEPAJfTMlMTS 

5 Editor's Notes 8 Letters 

6 Hocilnes 14 Time Machine 
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The same family of companies that protect you, your home, your 
family and your business can also make the most of your 
retirement— with insurance, annuities and mutual funds planned \ 
around your particular needs. For help in planning your retirement, 

call your MetLife representative. 



O MetLife 



LET METLIFE CAPPIE YOUR RETIREMENT. 
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NOTES 




H AVE YOU EVER seen a ZIL? You know. A ZIL, Thu Rusui^n car. 

I've seen one once — last year, when Soviet President Mikhail Gorba- 
chev and his entourage of ZIL limousines cruised past toy office window dur- 
ing his visit to New York City. Gorbachev wanted his own cars and had a 
slew of them shipped over for his visit. In fact, Gorby likes his ZIL limo bo 
much that he has it shipped to whatever country he’s visiting. He doesn't 
leave home without it. I was reminded of my fleeting glimpse of a ZIL while 
looking over Detroit Editor Jim Dunne's article, “Red Wheels,” in this issue 
(page 55). Dunne visited both the Soviet Union and Eastern Europe last 
year to chronicle the developments in the auto industries of those areas. 

With the political 
and social changes 
that are taking 
place in that part 
of the world, and 
with the economic 
changes scheduled 
to begin in Europe 
in 1992, there's 
no question that 
Eastern Europe 
will be a hotbed 
of activity in the 
coming years. It's 
been rumored for 
years that Russia wants to import cars into the United States, and it's now 

more likely than ever to happen, due to the lessening of tensions between 
our two countries. What Dunne found was a rather bizarre collection of auto- 
mobiles that doesn't exactly make my blood boil. See what you think. ♦ , , If 
you Love aviation, chances are you're also a World War II buff. It wiuj a gold- 
en age for aviation and aviators, and the planes of that era remain today as 
possibly the greatest crop of aircraft ever developed in one 5-year period. 
It's no wonderso many World War H -era aircraft have become legends. And 
it's no wonder that those aircraft are being collected and lovingly restored 
today by a group of dedicated individuals who won't let the legends die. Peo- 
ple like Tom Reilly, who runs 
Reilly Aviation in Orlando. Flori- 
da. People like John Shaft haus- 
en, whom you see piloting the 
Chance-Vought F4U-7 Corsair 
on this month's cover. Contribut- 
ing Editor Fred Mackerodt, who 
wrote this month’s cover story, 
recently spent several days in the 
company of Tom Reilly, arguably 
today's greatest warbird restor- 
er, His B-24J Liberator restnra- 
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Mjpckoro* and f!*IHy. 



tion is already being called the restoration of the decade. The best part of the 
whole warbird story is that all of us can share in the romance of these great 
planes. Many air museums and private collections are open to the public. 
We've included a list on page 111, Whafs more, many of these living legends 
will be in the airthis summer, performing at air shows and fiy-ins all overthe 
country. If you love old planes, the warbirds put on a spectacular show you 
won’t want to miss. Till next time. 



/ Ac Oldham 
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Mechanics allow you to call our ediEOo 
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Everything Has To Be Perfect 




fust two hours until race time 
Indy car chief mechanic Larry 
Curry goes over every detail with 
the crew One more Time. 

Curry knows to win, everything 
has to be perfect Every element , 
of the car has to be the absolute^ 
best I can get! From the 650 : )li is 
h.p. Buick V-6 engine to the motori 
oil that keeps it running. 



"There's no room far compro- 
mise!' Curry says. As soon as you 
settle for second best, you settle 
for second place!' 

Curry uses high performance 
Val valine* motor oil. And over the 
feast ten years 7outof 10 Indy 500 
chief mechanics also raced with 
Valvoline. 

“You cant buy a better motor q:I 
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LETTERS 



Show Of Force 

I ’M SURE you'll receive 
several letters, and maybe 
even a few subscription can- 
cellations h because of your 
excellent story on aircraft 
carriers* (“Show Of Force," 
page 49, Mar. '90). Please 
don't change your magazine 
because of those fe w people. 
Many believe military dollars 
would be boLter spent buying 
needles for drug addicts ansi 
staging flag-burnings. I 
think most rational, in- 
formed Americans realise 
that military spending pri- 
marily in to uphold peace. 
Only when peace and diplo- 
macy fail is our military 
might brought to bear, and 
then only to guarantee the 
safety and way of life of 
Americans. 

Your story served tn in- 
form Americans about what 
their taxes pay for. lL made 
us feel involved, and instilled 
an appreciation of the ex- 
tremes to which our fighting 
men volunteer in order to de^ 
fond freedom and our way of 
life. Keep it up. 

tom tmYGA 
Lb£LT., U9MC 
OAK HARBOR, W A 



1 spent 30 years in the U,S. 
Navy and wonder how 1 it 




Carrier ttory: appreciation of 
our fighting fort d. 



went by so Fast, I had! the 
honor of serving on tw o air- 
craft carriers, the U3S Sara- 
toga and USS Enterprise, as 
electronics officer for a total 
of five years. 

In my entire 30 years of 
duty, I was involved in some 
area of electronics or nuclear 
weapons. 

J would like to correct an 
error made on your poster of 
various aircraft carriers. The 
swirl-shaped, piereed-array 
radar atop the USS Enter- 
prise superstructure was not 
an early form of the antenna 
for the Aegis radar system. 
That swirl-shaped array wms 
an extensive and complex 
Electronic Counter Meas- 
ures antenna system and has 
since been removed from the 
ship. 

ROY A. NORMAN 
LTV CHUR., USN (RET.) 

BRUNSWICK, GA 

In your poster on aircraft 
carriers, you make a state- 
ment under the artwork for 
the carrier Yorktown that 
the battle of Midway was the 
first dominated by carriers 
on both sides. The first such 
battle was the Coral Sea, one 
month before Midway. 

UR.THflMASJL NOLAN 
LT-CMO, USNftfftET.i 
ATLANTA* GA 

f was a little offended that 
not a single word was written 
about the thou Kami ^ i if highly 
skilled shipbuilders who 
sweated and labored many 
long years building these fine 
ships. You also failed to men- 
tion that the ships were built 
at the Newport News Ship- 
building and Dry dock Co. in 
Newport News, Virginia — 
the only shipyard in the U.S. 
capable of building such out- 
standing ships. 

FRANK KELSEY JR. 

ACHILLES, VA 




rmp reining the doorman with 
our luxury flmm. 



The Big Three 

This is in reference to your 
statement: w Wb pulled up to 
the front door of the 21 Club 
and the doorman looked at us 
as if we didn't belong there." 
What a frivolous remark to 
make in assessing an auto- 
mobile. Who gives a rip 
about the expression nn the 
doorman's face at the 21 
Club? I f l.hiK Sn part Elf ytmr 
checklist, your priorities are 
in need of restructuring. 

JACK VANN 
HILLIARD, EL 

If you rate luxury ears an the 
baris of how r it impresses car 
jockeys at restaur an l s T you 
begin to sound a* shadow' and 
ignorant as their owners. 

STEVEN A. MATE 
BLUE BELL, PA 

The article was, at beat, me- 
diocre in respect Lo product 
know ledge of equipment (in 
the Lincoln Town liar. Con- 
cerning your comment on 
steering, the Town Car has 
speed-sensitive steering. A* 
speed increases, the power 
assist decreases, giving im- 
proved road feel at higher 
speeds where iCs needed. On 
your comment about dour 
locks, the remote entry sys- 
tem has the capability of be- 
ing deprogrammed from the 
system by simply pushing 



two buttons on the remote. 
Otherwise* the story was a 
very fair comparison. 

JEHHY FOX WORTH 
DOTHAN, AL 

In the pricing list, you claim a 
1990 Cadillac Brougham has 
a hk base" list price of $37,530. 
This is incorrect. The actual 
base list b $27,400. Further - 
more, you sLate that with op- 
tions, your vehicle came to 
$39,300. That's impossible. 

SAN FOR D U LOCK 
BLOOMFIELD, NJ 

We regret the typographical 
envrs. 

—Editor 

To Coin A Phase 

I read with interest the arti- 
cle, "How It Works: Electric 
Service Panel' 1 (page 
Dec, r N9). It reads: ** If we tap 
two terminals, plus the neu- 
tral, we h li have a 240-volt, 2- 
phase sysLrmT I consider ‘H- 
phafte 1 ' as non engineering 
jargon, but, besides that* the 
service you are indicating is 
best described as 24 P, 1 120- 
vulL single phase* comprised 
[if tw r o hots, a neutral and a 
ground, wired to appliances 
that require both single* 
phase voltages, such as a 
range that haaa clock. 

GARY K GABRIEL 
ATLANTA, G A 

You are comet in that al- 
though turn phases may be 
present in a nearby trans- 
former , o residential sertrio 1 
will be tapped from only am r 
phase. In simplified terms , a 
phase consists of a reduction 
coil with a hot terminal at 
each end and a neutral, termi - 
na{ at its center. In a typical 
residential transformer, each 
hot terminal of the edit is 
tapped to feed the separate hot 
bus bars of the sentiee panel. I 
The center^ neutral terminal 
is also tapped a nd feeds the 
(FlemetuTW to paQt HP 
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'Hie best vvay to solve 
your weed and grass 
problems is Lo hit them 
where it huits — in the 
roots— with Ortho Kleenup' 
Because Kleenup goes all the way 
to the iToots, it kills even tough weeds 
and grasses, so they can’t grow back. 

Kleenup Grass & Weed Killer is 
fast-acting and comes in a conven- 
ient. ready- Lo-use trigger sprayer. 

Klekni t Systemic Weed & 
Grass Killer concentrate, for hose -end 
or tank sprayers, is even more eco- 
nomical Lo use. And it s bitxiegradable. 

Kleenup Spot Weed & Grass 
Killer, in a pressurized spray can, 
gives pinpoint kill of Lough weeds 



. m 



m 
B , 






and glasses, to help 
you keep the neatest 
yard on tlie block. 
Kleenup Super Edger 
is a unique formula tlrat 
wijjes out weeds and grasses com- 
pletely; then prevents new ones from 
sprouting for up to three months. It's 
ready to use in a self-applicator jug. 
Pick the KLEENUP solution that fits 
your needs, Then wipe out weeds 
and grasses, mots and all, 
guaranteed, or your money back. 

1 HD Dm* ran 

S",i„-n .i 1L , 4ll I crt-- UdBfVEd KlEEMJP rn 4 

iradBmtijh ot Ct^UJTi Cnninii -ll rnrhpufT, 

dtnriP 
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Reader im^ph Crtunll and Ns students at Masuk High School In Monroe, Connect kut. 



neutral bus within the panel. The trans- 
former and service panel are grounded 
independently. Thus, a residential ser- 
vice will be a grounded 1201240-volt, 
single -phase system, and not a 120-volt, 
2-phase system , as stated. 

Posted Posters 

Thought you might like to see the bulle- 
tin board in my classroom. Our students 
find your posters attractive, informa- 
tive, educational and just downright in- 
teresting, We Ye looking forward to the 
next one. Joseph c aiSANTi 

MAHUK. HIGH SCH(fQL 

mdneoe p ct 

Gearing Up 

In your Tech Update column (page 18, 
Mar. ’9U), you discuss the first 6-speed 
automatic produced by Nissan, the 
BE- AT — the first 6- .speed automatic for 
inassenger car application. I would like 
to point out that the Allison Transmis- 
sion Division of Genera! Motors has 
been producing a 5-speed automatic for 
heavy trucks and buses since 1^72, They 
also offer their D-speed with electronic 
controls, And going back to the lB50a t 
Allison used in offer a 5-spced overdrive 
automatic transmission. 

STEVEN It- MAtiH 

utiswKU.. sy\ 



Passenger cars and heauy trucks arc two 
very different applications, The A tUson 
transmission you describe is not suitable 
for passenger cars. 

Gingerbread Van 

Although I’m neither mechanically nor 
technically inclined. I've turned tv For 
ULAR MECHANICS for the past 4U years 
to help me grasp, jis much as possible. 



what's new. In recent years, Fve appre- 
ciatefJ articles by your automotive con- 
tributing editors, Michael Lamm and 
Rich Taylor, 

Rich Taylor's article, "Lighi Vantas- 
lics" (page 62, Feb. "SOL however, 
raised my dander. As a proud and ap 
preriutlvp owner of a Chrysler Town & 
Country minivan, I don't understand 
his criticism of the upgraded exterior 



“Days of Thunder’is a 

a dr iver, his car 
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and leather seats. ihe closest we're 
going to get right now to practical luxu- 
ry in mmivajis. 

Rich, reconsider yoor hastily penned 
words. Who else is putting nut a k daKsy 
a vehicle in that division? Admit that the 
gingerbread is nice. 

CAHLL0UBHAH 
|WT. LAUREL, NJ 

High Seize 

J am writing in response to your artkk, 
"High-Tech Drug busters 1 ' (page 49. 
Feb. TW). I 3 m curious as to why you 
only briefly mention the D.S. Navy's 
part in drug law enforcement, I am cur- 
rently serving onboard a Virginia -? lass 
cruiser. We arc now involved in our 
third law enforcement operation in the 
Caribbean, in March, we aided in seis- 
ing more than m kilos of comine. The 
complex of radar equipment on our 
Navy ships is very useful in tracking 
both surface and air contacts- In addi- 
tion to relaying this information to 
Coast Guard ships, we occasionally 
make a bust ourselves. As Navy ships 
are equipped for extended missions at 
sea, we are well-suited fur these opera- 
Lions. So how about giving some credit 
where It is due? RICHARD WATKINS 

MM1CSWI, USN 
\m MISSISSIPPI 



Caddy On 

The February *90 Car Clinic (page 25) 
contained the usual interesting car 
problem tips. One was a service tip on 
1986-89 Cadillac Broughams. Specifical- 
ly, it might noL be possible to reach 
wide-open throttle until the accelerator 
cable was replaced with one that is 
slightly longer. My problem exactly. J 
just purchased an "87 Brougham with 
the 307 Olds engine from my brother-in- 
law. On a trip to Florida, with the t:ar 
loaded and on a slight upgrade, I could 
not accelerate away from 18- w heelers 
that came up on my rear bumper at 65 
mph. The car was also sluggish at slow- 
er spoof Is. i replaced the cable as you 
indicated and am amazed at the im- 
provement , The car is now very respon- 
sive to the throttle at all speeds, and 
there is an improvement in downshift- 
ing as well . PAUL J ri A NDA 

HIGHLAND HEIGHTS. OH 

R/C Helicopters 

I was pleased to sec the article on radio- 
controlled modeling in Popular 
CHAMC5 ("Flights Of Fantasy," page 
73, Apr. IK)}. Asa member ofthe Acade- 
my of Model Aeronautics, a local flying 
club, and an R/C Enthusiast, 1 was glad 
to see this wonderful hobby getting me* 
dia coverage. 



Recently, 1 have become increasingly 
involved in radi(w;ofU rolled helicopters. 
I have owned and flown one for about 
seven months, and the spurt really is 
very enjoyable. Additional information 
on this subject can be obtained by con- 
tacting Don Chapman of the Interna- 
tional Radio-Controlled Helicopter 
Association ( I RC- H A), 6225 Tavlora- 
ville Rd., Dayton, OH 45424, 

HAROLD KRSTKL 
NO AD] JRESS GIVEN 

Ram Rebuttal 

A recent Mazda truck ad quotes a sur- 
vey by J, D. Powers & Associates, plac- 
ing Dodge Ram trucks fifth for quality 
and trouble free operation by owners of 
new truck* during the first TO days of 
ownership. 

Growl, I say. 1 own a 1986 Dodge Ram 
50 pickup that I bought in 1997 with 
18,000 miles uri the dock. I have put on 
an additional UO.OtHl, anti I haven't yet 
experienced a single problem with the 
truck- Incident ally, the arf showed a 
Mazda climbing what appeared to be an 
exceedingly steep ascent. In Vermont, 
we call that kind of grade “the road 
home . 11 

Janice aitken 

SOUTH HUY ALTON, VT 
f I a r?r *\ h } J } 




motion picture abc 
and the will to win 
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Linseed Oiler 

[ rend with Interest the article Bob Vila 
wrote on wood shaken and shingles (Old 
House Restoration page 24 h Mar. 'SMb. 
Mr. Vila is invariably very informative 
and enlightening. However, J must take 
exception to one of his remarks in this 
particular article. 

With respect to moisture control, he 
states,, “No matter where you live, he 
careful not to use an organic oil. like lin- 
seed. Although these oils go into the 
wood beautifully, they attract fungus 
which, of course, can ultimately destroy 
the wood." 

It is true that linseed oik when ap- 
plied in an unprotected stale (without 
mildeweSdes), is a very good food source 
for fungi and molds. The article, howev- 
er, may have dune some harm to the iin- 
sei^i oil industry, Mr. Vila's comments 
appear also to include exterior, pig- 
mented linseed oil stains which con tain 
milde wcides that retard fungus growth 
and also act aa sun screens that proLecl 
against the harmful effects of U V ra- 
diation. Other oils, including synthetic 
resins, are not immune to fungus 
attack — wk anyone who has to clear 
mildew off bathroom walls,, lilt-.- . anil 
window sash and trim. 

Many manufacturers of exterior 
slEiins use linseed oil as the principal ve- 



hicle ingredient . These stains have been 
around for a long Lime and have served 
the industry and its customers well. 
Linseed oil products can be very useful 
in protecting cedar shake and shingle 
roofs. Moisture is the culprit, as Mr. 
Vila contends. Nevertheless, linseed oil 
containing exterior stains can protect 
wood from rotting. 

PAUL TILLMAN 
TEC H NIC A L SE K VIC E DE PA RTM E NT 
SAMVEL CABOT. INC 

Minimum Movers 

In your article, hl Car Bizarre 15 (page 57, 
Apr. '90), Swiss industrial designer 
Luigi Colani makes the [joint that there 
are many more ways to configure a cur 
than are now being addressed. Most 
people would agree that other types of 
cars would Till a need in today's world. 
Due could be a very small vehicle with 
room for just the driver — a |>erfect vehi- 
cle for someone with a short commute to 
the office. Such a vehicle, if it became 
popular, might prompt elLies to desig- 
nate .special travel lanes. 

AN A G ALPOK-FETHENCOURT 
BATON ROUGE, LA 

Cruiser Comparo 

First. k*l misty Mint I enjoy your 
zinc very much and have teen reading it 



for years. Very rarely do I see anything 
that I disagree with. 

This, however, was not the ease re- 
garding the article on Chevrolet's new 
police vehicles (Freewheeling, page 20. 
Mar. ’90), I have been a police officer for 
17 years, and have been a fleet manager 
for my department, so I feel I speak 
from good experience. Our police fleet 
has run Chevrnlets, Dodges and Fords. 
There is no question in our department 
that the Ford is the best overall car for 
police service. In this area of the coun- 
try, Ford is H by far, the favorite police 
cruiser vehicle for local, regional and 
state-control led agencies. The Chevro- 
lets are very peppy, but lack the han- 
dling, dedrkal capacity (note the low- 
amperage-draw strobe bar on the demo 
cars) and overall durability ua compared 
to the Ford Crown Victoria^ 

In my department, and Pm sure in 
many others as we motor into the 1990s, 
we will be motoring in Ford Crown Vic- 
torias. JOEKFHEBB 

SOUTH EASTON, MA 

Floats Hfs Boat 

The morning muster at Gb'a Cafe was 
abuzz with talk of the [nippier biting up 
op i he Chenango Reservoir. Chris was 
checking In the weekly magazine deliv- 
ery. and the April PM was on top. 1 laid 



So is this me 






out my huck-ninety-fiYp and d o v s? 
straight to the Boating column. Tell the 
boss 1 said Joe Skorupa deserves a 
raise. Emm his description of the Pro- 
Line 280 test (“Anatomy Of A Boat 
Teat," page 46), 1 could feel the boat un- 
der my feet, More im|xntant r even with 
my RS detector on highway mode, it 
didn't bark once from start to finish. 

FRANK E. LANGE 
9HARP3VJLLE, PA 

People Problem 

Incredibly, your April W piece, "Earth 
Day, Then And Now' 1 (Science, page 
64) + managed to go on for (me-and-a-half 
pages without using the word popu- 
lation {as in "over T ’> even once. Envi- 
ronmental destruction caused by an 
exploding population too large to be sus- 
tained on planet Earth was a major punt 
of Earth Day, 1970, The population 
equation ia much more apparent in 1990. 
The Mission To Planet Earth nmsL in- 
clude slubilicat ion of population, or mis- 
sion failure is assured. You blew il! 

hTHE KFY.i LAWRENCE D, RUFP 
NEW LONDON, NH 

De- feathered Osprey 

How nice to see PM honor the silver an- 
niversary of the XC-1-12A Tiltwing 
VSTOL (Time Machine, page 9 F Apr. 



’SO). The unique composite photograph 
is also a tribute to friend Art Bchoeni. 
retired Vougbt photographer. The pho- 
to generated a wealth of coverage of the 
V -22 Osprey’s predecessor. 

Considering the controversy that 
continues over the expensive conti mja- 
tion of today’s V-22 Osprey, in spite of 
the recommendations of the Secretary 
of Defense, Dick Cheney, we only wish 
it had beet] possible to tell the public 
more about the successful operation of 
the XC-I42A. 

The Osprey, now approaching a dec- 
ade of development, is yet to duplicate 
the true firsts on the XOI42A score 
card. Without the benefits of computer- 
type design tools so widely bragged 
about today, only slide rules, talent arid 
man powered drafting tables, the XC 
142 A team of Vought, Hiller and Ryan 
took the aircraft from contract signa- 
ture in January, 1962. to first flight in 
just 22 months. 

The facts arc that the XC-142A flew 
almost lflb knots faster than the Os- 
prey, had a longer ferry range and a 
larger cargo capacity. 

Built from conventional materials, 
mostly, and without fly-by-wire con- 
trols, the tilt wing aircraft was the first 
transport-si z^e aircraft to lift off verti- 
cally and alight on an aircraft carrier 



underway at aea i and to actually fly 
backward. Identified a* a "tri-services” 
project, evaluation was completed in 
July, 1966, four-and-a-tmlf years after 
the first design line was drawn on pa- 
per. The poor taxpayer did indeed get a 
bargain, since Five aircraft were built 
and flown - — a feat that is evidently lost 
in the high-technology money sponge of 
tiiday, 

R. II. JOHNSON 
DIRECTOR, SHALL A I It BORN E V E HI CL EH 
LING/TE M IN. JO-VU L'G HT 
PALLAS, TK 

Underinsuring 

David Klias’s article on homeowners in- 
surance rHomr* Fimmee, paj?e 38, Apr. 
’90) stresses the need to have adequate 
house and co ntenU co verage . H owe ver t 
some people may choose to have less 
than full- value coverage as a means of 
reducing their insurance premium. 
They reason that if their house burned 
to the ground anti they lost everything, 
they would be content to replace, ssiy, 
only half of their possessions, They say 
that they don't really need all they have 
anyway, and so they rebuild a lesser 
house. I wonder how the insurance com- 
paniea view this strategy? 

MIKE MARTEN 
RICHMOND. VA 
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75 YEARS AGO; JUNE 1915 

Early R V 

Packing tip the family, camp- 
ing gear and a boat for a sea- 
side excursion presented a 
real challenge in the motor- 
cycle owner. And there to 
meet it was u certain Eastern 
sportsman, whose solution 
graced our cover He devised 
a jointed coupling to hook a 
lightweight, 2- wheeled boat 
trailer to his sidecar- 
equipped cycle. Filling up 
the boat with gear and — al- 
though it would make a mod- 
ern safety advocate blanch 
—a child or two, he was off 
fora relaxing holiday . 



Subsva Supplier 

Out of the teeming mind of 
Simon Lake, already re- 
nowned for pioneering sub- 
marine designs, came a 
scheme to resupply the craft 
under the noses of enemy 
guns. Wheeled, cigar-shaped 
vessels containing fuel, food 
and ammunition were trailed 



behind a tow sub. Divers 
would exit the lead ship 
through an airlock and carry 
supplies back in watertight 
cases. Liquids were trans- 
ferred through pipes. The 
whole operation could be car- 
ried out without causing so 
much as a ripple on the wa- 
ter's surface. 




50 YEARS AGO: JUNE 1940 




Ski Jump To The Sky 

While the capabilities nf air- 
craft had increased phe- 
nomenally throughout the 
first half of the century, one 
limitation remained intracta- 
ble: the need for ever longer 
runways. In Germany, 
where urban areas left little 
apace for new infrastructure, 
a giant ski-jump launcher 
was proposed. Cranes would 
lift the aircraft lo a platform 
at the Lop of a ramp, which 
could be rotated into the 
wind. Upon release, they 
would gain speed rapidly 
with a gravity assist. 



Prewar Bird until its wings had to be put 

A precursor to today's un. Even then, secrecy was 
“black" programs, the Doug- lifted only because the bomb- 
las B-lt* stayed under wraps erin 21U-ft, wingspan pre- 




vented indoor installa- 
tion, The biggest 
bomber of its 
time, theB-15'was 
planned for trans- 
atlantic missions, 
and had a G000- 
mile range with a 
28-tqn bomb load, 
It was never mass 
produced, but it 
proved technol- 
ogy for later behe- 
moths. 



25 YEARS AGO; JUNE 1965 




High-Tone Hideout 

On Ihe premise that the boys 
of the '60 b were as style-con- 
scious as their parents, we 
put forward plans for a tree 
dwelling as aesthetically 
pleasing as it was fun to play 
in. Along with five sample 
designs, including a steeply 
sloped, A-frame contempo- 
rary with red cedar shingles, 
we presented numerous 
schemes for attaching plat- 
forms to whatever trees 
might be at hand- Even the 
treeless could take part in 
this project by following our 
plana for stilts. 



Missiles Overhead 

In the depths of the Cold 
War, citizens were more 
compliant than they are now 
about making sacrifices for 
the national defense. Wit- 
ness the overland missile 
range stretching 42A miles 
from Utah to New Mexico. 
Si xteen-thou sand-pound 
Athena rockets were regu- 
larly lofted over this space, 
after evacuations by local 
sheriffs. An elaborate net- 
work of airborne and ground- 
base d sens ore studied the 
flights to determine ICfiM 
reentry characteristics. M 
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YOUR PRIZED POSSESSION 
DESERVES A TOUCH Of 15IMS. 

Proven ting the Liquid Glass " Total Appearance System. 

There’s nothing like Ihe exhllaraiion of seeing your prized aulo, boal or plane 
gleaming with a glass-like, satin-smooth glow. One that toms heads while 
turning away the elements. And now because of a startling breakthrough in 
appearance chemical technology, you can apply this ‘‘showroom" bnilianoe in 
minutes - and enjoy Ils benefits year roumj. 

Chemical cross-linking. ..the nucleus of our system. 

Unlike other finishing families, the Liquid Glass System works because each 
highiy-refined product chemically bonds with the next. The concept is simple. 

The results - simply spectacular. All five producis are perfectly sale for use 
on Clearcoated surfaces, and help retard acid rain and hard water spotting. 

When used together as a Total Appearance System, they cross-link to give 
you maximum protection and beauty. 

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and PoSish/f inish 
today - and see how their dazzling glow reflects on you. Then rejuvenate 
your leather, vinyl and rubber with our Connoisseur's Choree' duo - the 
miracle cross-linked mixtures with Mink Oil. But don't wait Once you experi- 
ence a touch oi 'Glass, you'll never settle tor less. 

Liquid Glass Polish'Finish is sold only In the gold can with the red 
Corvette on Its face. We do not manufacture or private label an 
"Advanced” version of any of our products. Never have, never will! 

The Liquid Glass Total Appearance System Is sold 
at quality conscious retail atores nation wide, or call 
now, toll free; 1-600-546-5307 for the name of your 
nearest Liquid Glaas Product* Distributor. In N.J., 
call (301 >367-6753. 

LIQUID GLASS ENTERPRISES, INC. 

P 0 &o* 1 1 70 , Teaneck. Mj 07666 USA 
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dost 1 to home, You’ll ram good 
pat and benefits. While you’re 
getting the experience that 
can pay off in a full-time job. 

1 1 you re in high school, 
college or ready to start work, 
the Army Reserve has educa- 
tional and financial assistance 
programs you may qualify for. 
With benefits that can pro- 
vide a ittrn foundation to 
build your future tin, 

Interested? Talk to your 
local Army Reserve recruiter 
today. Or call, toll-free, 
1-BOO-U5A-ARMY. 



Build a skill in the Army 

Reserve. 

You can get valuable 
training in any one of 
hundreds of occupational 
fields. From heavy equipment 
to electronics. 

Whether you're building 
a bridge, operating a 20-ti m 
“earth mover" or repairing 
communications equipment , 
the Army Reserve gives you a 
chance to spend a weekend 
j* tiny something out ot the 
ordinary. 

You’ll usually serve one 
weekend a mi 'nth and two 
weeks a year at a Reserve unit 
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Technology To Catch A Thief 



LOS ANGELES, CA- 
SA on? ami more metropolitan 
polks departments are turn- 
ing t -i» radio loi-atlufi net- 
works in hunt down car 
thieves. 

The linchpin of these sys- 
tem# if a small Lraivsm liter 
buried in the structure af a 
vehicle, Sel off by Lhi?fl, the 
transmitter hrnadca.- ~ a 
message l hat is relaverl to 
the police, 

Massuchtisetts and south- 
eastern Florida police di - 
parlmentss ubp a system 
called LoJack. When Lhe 
owmer of a Ltktaek -equipped 
vehicle reports it stolen , the 
police broadcast a coded 
signal. w hich activates a 
transmitter in the oar. The 
transmitter then puts oui ir.s 
own signal, which Lhe police 
ran follow using d^li hoard - 
mounted radio direction 



cars accordingly . Ot her ci ties 
are now testing systems with 
si milar capabs tit ies . 



Etnsi* Atw ftanr 
Assistant Editor ticq F'Djht 
ClwiInLujtIC^ MiEirf-iion Jorin U/ilhami. 



leietrac monitor! 
slofen car location 
via Signals from 
hidden trammlcicr. 
Dispatcher s map 
[inset leftj displays 
car position. LoJatk 
in-cruiser homer 
(tqp left inset | seeks 
car transmitter. 
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Bye-Bye 

Blackbird 

Washington! i>,g — 

The SR-71 Blackbird deliv- 
ered u spectacular farewell in 
March, blazing from Lds An- 
LMli-i l oi Washington in 68 
minuter The trip shaved 2' 
hours from an unofficial re- 
cord set by n Boeing 747 in 
mid- February of this year. 
Blackbird's average speed \> 
a record 21 53. 24 mph. 

The plane then checked 
into its final resting place, 
the Duller International Air- 




Retiring Blackbird lands at Dulles after leaving Iraracontinenlal trail olwnk booms. 



port Wi ng of the Smiths m i an 
Air and Space Museum, The 
Air Force has mulhbaik-tJi the 
remainder of the Blackbird 
fleet, whose exact number 
remains classified. Reasons 
offered for the decision are 



budget restraints and the 
ability of modern spy satel- 
lites to perform many of the 
same missions. 

First flown in 1UG4, the 
Blackbird act an all-time jet 
speed record of 2103 mph in 



1076, The original stealth 
plane relied on speed and 
cruising altitudes above 
85,000 ft, ro elude detection. 
Although Blackbird* flew over 
heavily defended terrain, none 
nwe over shut down. 




Wide body Supertractor 



£H AFTER, CA— Th<* 

USD A is planting the seeds 
of high-yield, mechanized 
agriculture, experimenting 

with a nupcrir&ctnr four 
times the width of the aver- 
age John Deere. 

Called the Wide Tractive 
Research Vehicle t Lhe 
$400,000 tractor house? 
planting. Lending and har- 
vesting tools suspended be- 
low its 30-ft.-wide frame. 
The cab and frame rotate in- 
i'] ependentjy, and the tractor 
turns on it s o w n fbotp ri n L 



In an alfalfa field specially 
landscaped for the vehicle, 
researchers have increased 
crop yields by 1.0 percent. 
Conventional alfalfa fields 
take a beating from heavy 
farm vehicles that squash 
soil, dogging irrigation. 

But the su perimeter 
rolls along raised dirt 
paths, keeping its 
weight clear of alfalfa-cov- 
ered soil. T V cameras moni- 
tor the wheels 1 impart on the 
ground. NckI come tests on 
other crops. 



Ultrawide tractor, tested In San Joaquin Valley, boosts alfalfa 
yiefeb by leaving soil loom and ally. 




INFLATABLE 

NEAPRfU 



STROBE 

LIGHT 



VIDEO 

CMCfcA 



sELr-ctoywo 

AM INTAKE -_ 



COMPRESSOR- 

TURSINE 



joystick with 

TR£ME.ff 
IHltol TIL 



LADED 

ppor 



Muscle Submersible 



POVERTY F LATS, CA — A 
high-speed, l-nwn sport sub- 
mersible powered by a 100- 
bp marine inboard engine is 
under develupineni private- 
ly by two former aerospace 
engineers. 



Known as Vaflh t for vari- 
able attitude submersible 1 hy- 
drofoil, the jOD-pound 
craft wiD cavort through wa- 
ter like a flying fish. During 
leaps out of water, a blow- 
hole will open, allowing n 



pump to force air into a tur- 
iKMzomprerfsor. The compres- 
sor fills scuba-type air tunfea, 
Jungs that feed the engine. A 
s h iel d e d so m it u nnel d ri v e 
house? the propeller* Dives 
of 12 to lb mph at full power 
can last 10 to 15 seconds, with 
a depth of 2b ft. Or else, Vaah 



HEAD HF^ri.'AiNT STRA!" 



V4 POWEftHEAD 



n v .r_ ; A \+. 






fiATTEWES 






can hydrofoil wttm [he sur- 
face on twin lower fin? at 45 
mph. The builders say Yash 
will be capable of 20- fL 
jump? and could inflict 6 G 
farces during turn?. 

The canopy is Y*-Ln. , bul- 
letproof Lcxan, which can 
withstand 25(Lmph crashes 
or 2CKML d tves. The pilot lie? 
on his back, cushioned hy a 
modular airbag seat, and 
control? the craft with twin 
joysticks. 

Cutaway [left] show dr- 
breathing apparatus and 
4-<y4|nCtef, 2-iiroke marine 
Inboard that power? Vash 
Prototype JLwiowf ii now 
under core true! iort. 
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|3M got Oxford Jmirumenu to 
buJid nM^ndhfpCnin (leftf 
after using frooktafueFT* big 
ling. Densely packed dradt 
Pfne* j above] from X-ray IJtho 

at Brookhaven. 
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Miniaccelerators For Tomorrow's Microchips 



BROOKHAVEN, NY— Once 
the playthings ot high-energy 
physicists, synchrotron ac- 
celerators are becoming a 
hot commodity among the big 
computer chipmakers Now 
emerging is a new generation 
of powerful synchrotrons 
small enough to fit In a factory 
floor. 

Why the need? Circuit pat- 
terns on today 's brainiest 
chips are printed by lasers. 
But to print anything finer, 
Such as the bally hooed 64- 
megabll memory chip, re* 
quires higher-frequency 
X-ray beams. Miniature syn- 
chrotrons pull such X-rays 
from electrons whisked 
around a ring by supercon- 
ducting magnets. 

Commercial synchrotrons 

are fueling the international 
struggle for chipmaking su- 
premacy. England's Oxford 
Instruments is building a 
racetrack-shaped ring for 
IBM's East Flshkfll, New 
York, plant. But at least Ihree 
Japanese companies have 
built rival models, and one, 
Sumitomo, says it will begin 
selling the world's smallest 
synchrotron, a 3 -ft. - wide ring, 
in 1991. Meanwhile, Brook- 



haven National Laboratory is 
teaming with Grumman and 
General Dynamics to try to 
field a US version. 



LITHOGRAPHY 

LINES 









Sumitomo Heavy Industries' Aurora dtflven beam* radially id X-ray litho workJTJtlooi- 



MD-lf ’s First Flight 



LONG BEACH, CA- 
McDonnell Douglas has be- 
gun flight toting of iu long- 
awaited MD-Ii, a follow-up 
to the troubled DC- 10. 

The new McDonnell Doug" 
las trijet will seal between 
250 and 400 passengers, de- 
pending on class layouts. Its 
range of more than 8000 
miles beats that of a DC- 10 
by 27 percent. One reason: 
improved aerodynamics, 
thank* to wingtip winglets, 
shorter horizontal stabilizer 
and an extended tail cone. 



MD- 1 3 t «li Its wlngx on first 
flight. Testing \s now under* 
way prior to airline delivery 
later this year. 

Further economies will 
come from a highly automat- 
ed flight deck that reduces 
crew size from three to two. 
Sis cathode- ray Lubes read 
out data from operational r 
navigational and engine sys- 
tems, and most duties of a 
flight engineer are handled] 
by computers. 

Backlogged orders for 
MD-Ils already top 300. 



Bionic Nerve Chip 



PALO ALTO, CA— A silicon 
chip wired directly to a nerve 
has proven to be an effective 
way to couple electronics 
with the nervous system. 

Stanford University re* 
searchers used the chip to 
connect severed ends of a nat 
foot nerve. Nerve fibers re- 
generated through micro- 
holes in the chip. Via 
the mkroelectrodes 
around the holes. the 
scientists have record- 
ed and triggered nerve 
activity. Linked to a micro- 
processor, say the research- 
ers. a nerve chip could one 
day mediate the motions of 
an artificial limb. 

Nerve fibers grew through 
mlqrphDlei OdMimh IlM 
width of a human hair 
Mkroelfftrsdfl run- through 
chip and out of slot on left. 
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H EMMIES «f and wwffcr reranjnrwr HERMIES I) mow t0 lippfwed 
manipulator!. Both think with hlgNpt t d paraltol processors. 



Hypercube Robot 

OAK RIDGE, TN— Crank- 



ing up on brainpower may 
solve many problems that 
have stymied the evolution of 
f^-nmging robots. The Lat- 
est example of this approach 
is now running at Oak Ridge 
National Laboratories. 
HERM1ES HI packs a par- 
allel-proeessing supercom- 
puter known as a hypercube 
which enables it to teach it- 
self how to perform such 
complex tasks as operating 
valves in accordance with 



gauge readouts. Yet HER- 
MtES' greatest accomplish- 
ments are actions humans 
take in stride, such as navi- 
gating through obstacle- 
filled rooms and remember- 
ing how to get back. Such 
learning has traditionally 
been difficult for robots. 
Input from HER MIES 1 
senses— sonar, video and la- 
ser— combines in the com- 
puter to guide its motions. 
Parallel processing may give 
robotic a much-needed boost. 




Bo 



Messerechmitt- 
Boelkaw-Blohni col- 
laborated on the X-31, 
which iaftinded by the Penta- 
gon and West Germany. The 
plane is beginning a aeries of 
tests to explore post-stall, 
high-angle-of-aUack maneu- 
vering during close-range 
combat. 

Thrust-vector paddles 



EFM, wen here during rollout 
fcj flirt Jntcmzflonit X-pIvw 
and ftnt U.St-ftlATO 



guard the nozzle, while Four 
leading-edge and fo ur trail- 
ing- edge control surfaces 
chop up each wing. Canard 
and speed brakes also play 
roles. With an advanced fly- 
by-wire system, these fea- 
tures should enable the plane 
to bring weapons to bear 
quickly t without exposing 
the pilot to excessive G load?. 



X-31 Sees Daylight 



PALMDALE* C A— The En- 
hanced Fighter Maneuver- 
ability demonstrator rolled 
out in March, revealing a 
classic silhouette adorned 
with myriad control 
utenRils, Rockwell 
Internationa! and 




MADISON, Wl— A new 
payphone for the hearing- 
impaired may spur com- 
munications develop- 
ments for the disabled. 
The phone is equipped 
with a telecommunica- 
tions device for the deaf, 
or TDD, a keyboard and 
display monitor that deploy 
automatically when the user 
punches in the number. If the 
dialed party responds with 
its 0 wn TDDi a signal lights 
up on the payphone. Caller 
and answerer can then con- 
verse using keyboards. A 
6000-character memory 
stores the conversation, so 



Keyboard d Wes out of drawer 
for lb# by hearing-impaired 
Mm, 

the caller can scroll forward 
or backward to review the 
conversation. The phones 
may increase the so- far spot- 
ty use of TDDs among the 
hearing-impaired. 



Public 
Phones For 
The Deaf 




Daddy-Longlegs Mars Rover 



PITTSBURGH, FA— 
Ambler, a l(Mt.-high insect 
designed by Carnegie-Mel- 
]on roboticist, is the newest 
contender for NA&A's Mar* 
rover role. 

Guided by a laser range- 
finder, the robot would push 
and pull its way across the 
Martian surface on two sets 
of three Legs. Each Legcan ro- 
tate fully around its central 
axis, or retract telescopically 
to negotiate obstacles up to a 
yard high. Choreographed 
Leg retractions and exten- 
sions move Ambler forward. 
Meanwhile, fpot-muunLed 
sensors assess the stability 



LJ Uik rtUAilM * Mill I ■ I K ■ - - 

rllyn-llCpprrfg AmBICf 

electric actuators to retract and 
extend kgs ow Martian 
obtudn. Semon guJtk foot 
positioning. 

of each footfall. 

Operating with the range- 
finder, Ambler can handle 
about a yard per minute, but 
running blind, it can hit 5 
yards per minute. 

The spidery design both 
simplifies motion control and 
isolates the shoulder-mount- 
ed electronics packages from 
being jarred by rough ter- 
rain. Ambler will be able to 
scout territory that would 
stop a wheeled rover. 
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225 horsepower at 42110 rpm. 200 ft. lbs. 
of torque a\ 2200 r}mi- Gas-pressurized 
struts up Front. Quadra-Shock system in 
the rear. And four patches of extra f;it nib* 
bur on the [lavement. MustimgCT. Grab 
onto the five-speed and make your move. 

I Is a kit k in the trait ny. 

Bc*i-huih American cars. 

The best-built American cars are blllll 
by t’brcb This is bused on an average of 



cxmsumar-retHirted problems i n a series 
of surveys of all Ford and compel itive 
'til -’89 models designed and built in North 
America. At Ford. “Quality is Job 1." 

All 1990 Mustangs are equipped 
with a driver air hat; supplemental 
restraint system. 

Ford Mustang GT 



225 horses are bound 
to kick something. 
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King Of The Roller Coasters 



VALENCIA, CA-The 
sting of the roller coaster will 
be its sharpest yet when 
Viper opens this summer at 
Six Flags Magic M nun Lain. 
Builder Arrow Dynamics has 
thrown everything in the 
book into the new coaster. 
Boasting a 171 -fl. p 55* 
plunge, and hitting a top 
Speed of TO mph. the Viper is 
the world s fastest steel loop- 
ing roller coaster. In 2Vi 



Under construction In 
California. Viper will whip 20 
rider* around 3830 ft, of 
looping steel track. 

minutes, riders will turn up- 
side down seven times as 
they hurtle through three 
vertical loops, a back-to-back 
barrel mb known as a boom- 
erang. and a -10- fL -high cork- 
screw. Computer- 1 inked air 
brakes regulate speed 
throughout the ride. 



New 'tallest 
Building 

CHICAGO, 1L— Not only 
the world 1 ? tallest structure, 
but pencil-thin, the 125-story 
Miglin-Beitler Tower has 
been approved by the Chica- 
go Planning Commission. 

Looming 400 ft. over its 
neighbor the Sears Tower, 
the new tower's bane will 
measure only 140 ft. x 140 
ft, dimension? that stirred 
controversy; 

But the building's central 
core will be a concrete tube 
square in cross-section. A 
steel frame would have 
required active damping 
systems and other wind- 
countering technology. In- 
stead, the M-B Tow er will 
have steel-reinforced, con- 
crete fins protruding from 
the core. The design will 
make the building very rigid 
to prevent swaying. Building 
coat estimates range be- 
tween 1250 to $500 million. 




At 1 ft, the Mlglln-Beftlw 
tower will dwarf the Sean 
Tower, Tobe-and-flns design 
will help tower stand up to the 
Windy City weather . 




CareQueaf kiosk will suggest 
medication In response to user 
Input of Illness cfcrta. 

My Computer, 
The Doctor 

ROANOKE, VA-Interac- 
five computer kiosks are be- 
coming routine fixture? in 
retail environments. One 
likely to raifle eyebrows ia 
CareQueet, currently being 
installed in pharmacies. 
Armed with a highly detailed 
databank of medical informa- 
tion, CareQueet will print 
out coupons, health-care in- 
formation and local doctor re- 
ferrals, and could also amass 
a community's health profile. 



Rutan's Foxhole Fighter Flies 



MOJAVE, C A— L ATS, or 
Light Attack Turbiifan Sin- 
gle, is proving skyworthy in 
a series of tetftH. Burt Rulan 
developed the low r -cossl 1 bat- 
tlefield -.support. craft with- 
out governmental funding. 

LATS h most striking fea- 
ture is its lopsided air intake, 
which leads to a 29CH>-pound- 
thrust turbo fan. The design 
compensate? for a recoil of a 
?Ur board- mounted, 25mm 



cannon and keeps gun gases 
from smothering engine 
flame. Without wing flaps, 
tiie plane depend? on twin- 
boom tail fins and large 
canards for its maneuverabil- 
ity. LATS can turn twice as 
sharply as the current A-10 
attack aircraft and climb at a 
15" angle. Small and lightly 
armored, it is designed to op- 
erate from rough runways 
and stay under 100 ft. p straf- 



ing the ground or dogfighting 
with helicopters. Although 
primarily intended for use in 
limited-scale conflicts, some 
expert? contend that the 
plane could be as effective as 
the Air Force's new A- 16, a 
version of the F-16 modified 
to perform dose air-support 
duties. C50 

Twin-boom tall and carmrtb 
highlight flutan s design, but 
customer* may like the price 
better. Rut an says It cost him 
only 32 million to build. 
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The Marlene 500K 

’36 Mercedes Reproduction 

Now 
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A OBSESSION. 

Have you ever 
become involved in a 
project that was so enjoyable, 
so exciting, that time 
seemed to fly by 
hours seeming like 

mi mi A ivmiAr-i 

rung 

you touna yourself 
thinking about it all 
day long, anticipating: your next chance 
to become lest in the fun. fascination and 
challenge all over again? 



Me 

i nxtrur- 
fwwiw. They 
uere easy to 
and time 

Such detail that / wu 
able tv complete the kit with tittl '# 
difficulty." 

— J. Btochoff, Minnetonka, MN 



At Classic Roadsters, Ltd., we specialize 
in fun projects. Building one of our 
roadsters Is very exciting — we like to call 
it the ultimate positive obsession. In fact, 
our customers often say they are sorry 
when the building phase is over, because 
they so enjoyed the experience. 

‘1 . . them is nothing tike buitdifiy 
your own cor. Would } do it otmn? 
You bet! 1 ’ 

— W.D. Junes, Oklahoma City, OK 
BUUMBIUTY 

Let’s face it, no kit car builds itself— 
and it shouldn't. Our roadsters are 



RECREATIONAL VALL E 
Regardless of whether von respond to our 
offer or not, you will s^end time and 
money on some form of recreation in the 
future. Why not invest, in a project that 
will entertain and educate you and yrmr 
family, and at the same time, provide 
you with a 
beautifully 
finished, 
stylish 
automobile? 
As a 

satisfying 

hands-on project, and as a performance 
automobile, a Classic Roadster can offer 
you "more fun for the mon^" than any 
other recreational value in America, 
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engineered for easy assembly and years 
of durability. Thousands of people have 
built and are now driving their own 
Classic Roadster, you can too. 

**I muid tike to compliment you on the 
eaxtient craftsmanship <ff Me fiberglass 
materials, components and especially 



"Whether you ’re lootcinyfor a factory 
built, turn key roadster or want to bidid 
your onmfrpm afr$t-das$ jW, Classic 
Roadsters is the way to go," 

— The Editors, Kit Car World 



COMPETITIVE 

FINANCING 

Call ns kiday to find oul why its mm 
easier than ever tn mn vour own 
Classic Roaster 



Call Tbday for FREE Video and Brochures; 

1-880-444-4441 £, 

Canadians call 1-800- 

For international Export Call [7t>i ) isibhrsw 



V-8 

power 



FREE 

Video! 



CONTACT US TODAY. 

It is not try chance that we are one of the 
oldest, largest 



respected 
names in the 
industry, Gall 
us today and 
decide for 
yourself, 









FREEWHEELING 

BY CLIFF GROMER 




A SO- Year-Old 

W AR CLOUDS were 
thickening over Eu- 
rope in 1939, but a different 
kind of war was taking s hape 
jit the United States. Augie 
Duesenberg w-as hammering 
together a special weapon— a 
monster streamliner called 
the Mormon Meteor II L Its 
mission was formidable — as- 
sault and capture the exist- 
ing land .speed-endurance 
record. 

The Mormon was based on 
a 1932 Pierce Arrow chassis 
and powered by an enormous 
I57(bcu«-Jn, Curtiss Con- 
queror VI2 aircraft engine 
rated at 859 horsepower, in 
July, 1940, the awesome ma- 
chine w,as declared combat* 
ready and rolled out to fight 
its solo battle against the 
clocks on the Bonneville Salt 
Flats, 

The sun was starting to 
hum th e chill out of the early 
morning air as Ab Jenkins 
climbed into the cockpit and 
cinched his goggles tight 
again tit his face. The big Cur- 
tiss shook the ground us it 
thundered to life, drowning 
out the hiss of the car's air- 



Record Falls 

craft tires as they skimmed 
over the dead-flat salt in a 
huge circle. The Mormon car- 
ried enough fuel on board to 
maintain the thirdly VIZ at 
full roar for 350 miles. By the 
time the sun would stretch 
up over the horizon the fol- 
lowing morning, Jenkins 
would have pushed the Mor- 
mon to an incredible 24(bmph 
tap speed. 

Enduring 

endurance 

More important, his 16L180- 
mph average speed for Lhe 
24-hour trial would be good 
enough to carve the Jenkins 
name into the record books 
for a new endurance mark, 
one that's endured well be- 
yond the expectations of 
Jenkins or anyone else 
associated with the Mormon 
Meteor III. 

Now, you'd think that with 
all the super-dupe r p razzle- 
dazzle automotive tech nob 
| ogy that's come dow n the 
pike in the past 50 years or 
so, someone would have been 
able to knock oft Ab Jenkins 1 
record. Many have tried, but 



no one has succeeded. 

In September of 1968, 
automotive legend Mickey 
Thompson and future Indy 
racer Danny Ongais tackled 
Bonneville's “big circle" with 
a specially prepared Ford 
Mustang, Among other 
marks, they claimed an inter- 
national record uf 157.950 
mph, but fell short of Jen- 
kins' 24-hour world standard 
byS^e mph. 

In 19TG t a turbodiesel- 
powered Mercedes-Benz 
C l 1 1/2 streamliner claimed a 
world record for 5000 miles 
at the Nardo test track in 
southern Italy. But its aver- 
age speed waa only 150.827 
mph — cfnae. but m> cigar. 
Other auto giants also 
brought to bear their consid- 
erable technical and financial 
resources, all to no avail. 
It seemed that Jenkins' 



achievement was chiseled in 
stone for all time. 

The reality of the situa- 
tion, however, was that Ab 
Jenkins 4 record was living on 
borrowed time. The clock, 
ticking for almost 50 years, 
wus finally winding dow n. 
History was waiting for just 
the right elements to be 
forged together — elements 

like the ZfM Corvette and 
the endurance racing savvy 
of Tommy Morrison — organ- 
izer and manager of the time 
trial. 

Ft. Stockton 

countdown 

It all happened on March 1 
and 2 of this year. Morrison, 
along with seven endurance 
racing drivers, including 
three Corvette engineers, 
unloaded two Corvettes — 
rune an L98, the other a ZR-1 
mndel — onto the Firestone 
7 .7 12-mile oval test track in 
Fort Stockton, Texas. 

The L9B engine waa blue- 
printed and balanced and 
modified with a hotter cam. I 
larger fuel injectors and a 
higher-flow induction sys- 
tem that used longer run- 
ners. A custom exhaust 
system, starting with hand- 
made headers feeding into 
2^-in. pipes going straight 
back without catalytic con- 
verters or mufflers, insured 
maximum breathing. 

The modifications added 
up to 350 horsepower. The 
stock ZF 6-speecl transmis- 
sion was retained and rear 
gearing w as a mild 2.72 ratio 

The ZR4 used a UKbper- 
f Pfeajw la m to pngt 26) 
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cent bone block production engine hut 
with the same custom exhaust system 
as the L98 r from the stock headers back. 
The exhaust systems on both cars were 
hung low to keep heat away from the 
rear end, transmission and other com- 
ponents. 

World s fastest mules? 

These were not new’ cars by any means H 
but engineering mules with tons of test 
hours, many of them classifiable as pure 
abuse, on both cars. Morrison's crew- 
prepared both cars the same way he sets 
up Corvettes for Showroom Stock cum- 
petitinn, taking everything apart, 
checking and replacing questionable 
compone nts r and then putting it at] hack 
together. But these two Corvettes had 
some interesting extra equipment aside 
from their engine, transmission and 
| rear-end Coolers, 

Armadillo repellent 

Specially designed 48-gallon fuel cells 
were installed to minimise fuel 
1 *t op* — there were 1 5 a tops d wring fh e 
34-hour run. B ecause of a real danger of 
coyotes, deer, antelope, badgers, arma- 
dillos and Texas-sized jackrabbfts 
crossing the track during the night on 
their way to their favorite watering 
holes, the Vet tea were fitted with spe- 
cial devices that emitted high-frequen- 
cy sound tod rive off the animals. 

The production lighting system w r as 
scrapped because the pop-up lights 
caused too much drag, and, almost as 

important, diiinT throw out sufficient il- 
lumination for continuous speeds of 175 
mph and more. Besides, the area used to 
house the stock headlight buckets was 
put to better use to house auxiliary cool- 
ers and ducting. The slock light covers 
were retained, but raised up about a half- 
inch, to vent air from underneath the 
car and kill the tendency for the front 
end to lift. Fixed high-intensity illumi- 
nation, consisting of aircraft landing 
lights flanked by Hell a driving lights, 
was installed Lti peel back the inky 
Texas night. 

Unusual baggage 

More unusual were the two suitcases 
that were strapped to the rollbars be- 
hind the drivers. Antiquated rules that 
were still on the books required the c arc 
to carry any part* they might need, with 
the exception of tires and sparkplugs, 
on board during the record attempt. 
The total weight of the part* was limited 
to 5 percent of the car's curb weight plus 
44 pounds. Thai pretty much eliminated 
major components like transmissions 
and rear ends- 

Morrison figured that if the team w as 
to experience a major component fail- 
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ure, the repairs, however well execut- 
ed, would eat up mi much time in the pita 
that they'd never be able to make it back 
up on the track. So spare parts were lim- 
ited to mostly electrical components anti 
other items that could be replaced easi- 
ly, such as wheel bearings. The suitcase 
idea was to prevent thp parts from be- 
coming flying lethal weapons in the 
event of an accident. 

In line with current practice, both 
cars were lightened and lowered for re- 
duced aerodynamic drag and better 
handling. Throttles were adjusted so 
that wheh the accelerator pedals were 
planted hard to the floor, the L9B Vette 
would be running about 85-percent 
throttle, t aching up to 4800 rpm on the 
back straight, and the ZR-l would be 
running about. 75-percent throttle with 
engine speeds reaching up to 5600 rpm. 
Tires for the torturous high-speed run 
were specialty items supplied by Good- 
year, 

At 10:55 am EST, on March 1, after a 
3-day delay caused by bad weather, the 
unmuffied howl of the blood red ZR-l 
Corvette shattered the serene calm of 
the west Texas morning. A scant 17 sec- 
onds later, the white L98 began its ride 
into the history books. In the first 6 
hours, the flying duo established eight 
international records in the Federation 
Internationale de I' Automobile (FIA) 
journal. 

Shortly after the sixth hour, the L98 
was relink, Although it was originally 
scheduled to run the entire 24 hours 
dong with the ZR-l, the L98 had to be 
air- freighted to Europe for display at 
the Geneva Motor Show, where Chevy 
planned to let the world know about its 
achievements. 

The ZR-l continued on alone, circling 
the track at speeds of 179 to 182 mph, 
stopping for fuel about every 80 min- 
utes. The ZR-l punched on through the 
night. Temperatures fell below freez- 
ing, but the car and pit crews kept going 
like clockwork. 

New mark on lap 548 

It was on the 548th lap when it hap- 
pened. The ZR-l shattered A b Jenkins' 
1940 24-hour mark of 161. 180 mph by 
nearly 15 mph, The new record (still to 
be confirmed by FLA) now stands at 
175.885 mph. 

But it wasn't over yet, The ZR-l kept 
circulating, and continued to bear down 
on ist ill another record— this one the 
5000" mile mark set by the experimental 
Cl 11 Mercedes, And nearly 5 hours lat- 
er, 3:40 pm to be exact, the ZR-l owned 
this record too . 

What's really amazing is that in this 
endurance/speed trial „ whore pure race 
ears feared io tread, history was made 
by a car that, for all practical pur puses, 
is a production Chevrolet. W 




The automotive 

department at Kmart now offers 
precious metals. 




Platinum spark plugs actually dean 
carbon deposes bebre they I arm. Sold 
m packages of 4 and 6 To* many cars and 
light trucks Just another reason to shop the 
K mart automotive department for low everyday 
prices On all your tune-up needs. 
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IMPORTS 

BY RICK THUS, West Coast Editor 




Alfa Romeo Snaps Back 

| F YOU LIVE or die by the 



fun-to-run ratio of an auto- 
mobile* but you put a realis- 
tic ceiling on the price-to- 
pleusure quotient* then 
we've got good news for you. 
From Italy* there's Alfa Ro- 
meo's latest, and from Japan, 
a pocket rocket by Suzuki. 

Alfa Romeo 

Alfa Romeo is on Lhe move, 
given new-found engineer- 
ing and manufacturing mon- 
ey following its takeover by 
Fiat. And, with marketing 
assistance in the U.S. by 
Chrysler, new blood flows in 
the veins of these purely I tub 
ian aporta cars. 

From quality asau ranee to 
new product introductions, it 
is clear that Alfa Romeo is 
determined to regain the sta- 
tus it ones held in the hearts 
of sports car enthusiasts 
around the world. 

Remodeling for the rather 
dated design of the Alfa Ro- 
meo Spider includes a face- 
lift, or more accurately* a 
tail-lift that incorporates a 



full- width tail lamp, a slight 
upturn to the rear deck lid, 
and a smooth, 1-piece bump- 
er and lower valance. At the 
other end, the nose receives 
a new, cleaner, 1-piece 
bumper and grille opening 
that retains the Alfa family 
lineage. Tying all this togeth- 
er are new rocker panel 
skirts that give the car an 
appearance more in step with 
the contemporary aero look, 
A monochromatic paint 
scheme is used on all the ex- 
terior colors. The Spider's 
interior now boasts new door 
panels, seat design, Uphol- 
stery materials and center 
console, 

Rut the big news comes in 
the form of the now-standard 
power steering and an auto- 
matic transmission option, 
which* when coupled with 
refinements made to the 
Spider's 2.0-liter* 120-hp, 4- 
cylinder engine* cures the 
performance shortcomings 
of the earlier Spiders. The 
1991 Alfa Romeo Spider will 
be offered in two levels of 



trim, the base Spider and the 
Spider Veloce. 

In the sport/luxury sedan 
segment* the all- new Alfa 
Romeo 164 makes the com- 
pany a force to be reckoned 
with. The 164 is dearly capa- 
ble of owning the market* be- 
ing the best car Alfa has ever 
built. The machine is the 
product of a 5-year, ltMjiiK 
lion-mile* research- and -de- 
velopment program. 

The all-new* 4 -door sport 
sedan is offered in three lev- 
eld of trim— base* L and S 



automatic transmission. 

In terms of detail, the 164 
is a high-water mark for 
Alfa. Fit and finish* from 
dashboard to trunk lining* is 
outstanding. 

Suzuki 

Introduced in 1989, the 
Suzuki Swill GT returns for 
1990 packed with all the right 
stuff in terms of enthusiast 
image hardware — painted 
alloy wheels, ground-effects 
aerodynamic body package * 
a sport steering wheel. 




Alfa 1 64 «ti a high-water mark in quality. 




Suzuki Swift GT rote high In pounce-per-ounce. 



models. Powered by a I83-hp 
V6 in the base and L models* 
and a 200-hp version of the 
same engine in the S model, 
the 164 is a snappy |>erformer 
that lives for the open road. 
Ride and handling qualities 
rank with Europe's best, and 
cornering and stability get 
strong marks from us . Thin is 
a front-driver, but it shows 
surprising balance and con- 
trol at the limit. All this* anti 
a comfy ride* too. 

The 3.0-liter V6 engine 
makes lovely sounds and has 
good midrange to high-end 
power. You can choose either 
a 6-speed manual or 4-speed 



supportive bucket seats, 
tachometer and a 100- hp. 
16-valve, fuebi^Jected, 1.2- 
liter, dual- overhead-cam 
engine and 5-speed trans- 
mission — all for under 10 
grand. Today, that's bargain 
performance. 

Low and sleek, the 1784- 
pnund Swift GT hatchback 
pu lb 0-60-mph times in the fl- 
eece nd range, yet produces 
EPA-esti mated fuel -econo- 
my figures of 2® mpg in the 
city and 36 mpg on Lhe high- 
way, That's a lot of pmi Kee- 
per- ounce, which gives the 
Suzuki Swift GT an excellent 
fun-to-run ratio. ■** 
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May the road rise to meet you. 

May the sun shine warm upon your face, 

May the wind be always at your back, 

But when it’s miserable, 

May you be driving a very dressy V-6, 4WD Montero. 



It’s poetry in motion, and it knows no 
bounds. 

Beneath this 4 -door Montero’s urbane, 
sophisticated exterior waits a 3,0-liter, 143 
horsepower V-6 up to subduing the wild trails, 
swamps or dunes you’re likely to run across. 

Whether the rising road is paved or not, 
Montero’s independent torsion bar front/ 
3-link, coil spring rear suspension system 
assures very smooth going all around. 

Automatic locking hubs, with a 2-sjieed 
transfer case, let you slip in and out of 4- wheel 
drive at will, right from the driver’s seat. And 
whether you’re wearing your oldest jeans or 
your Sunday best, you'll arrive looking like a 
million. As Motor TYend observed, “The 



Montero is more reminiscent inside of a 
decked out luxury car than an off- road truck.” 

Considering the fact that Montero gives you 
nearly a third more cargo space inside than 
either Cherokee or TYooper D, that's a lot 
of luxury. 

Priced from $15,519 to $19,499* (LS model), 
you couldn’t wish anything better upon a 
traveler than a new Montero. 

Call 1-800-447-4700 for your nearest 
Mitsubishi Motors dealer. 



MITSUBISHI X 

MONTERO ^ 



MITSUBISHI 
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SCIENCE 

BY ABE DANE, Sdence/Technology Editor 



In Huntsville 

also, at this time, are track- 
ing a total of four boosters, " 

“Sir, AA." 

“AA." 

“We've exceeded our alert 
threshold for hypotheses de- 
cap, accident and rogue- We 
currently show rogue the 
highest probable hypothe- 
sis." 

What we're listening to is 
the onset of a nuclear attack. 
The AA, or attack assess- 
ment officer, has just re- 
ported that her artificial 
intelligence computer esti- 
mates that the four nuclear- 
tipped missiles detected 
arcing up toward the South- 
western United States from 
a submarine in the Pacific 
were probably launched by a 
Soviet commander acting 
independently. Less likely 
possibilities, according to the 
computer, include an at- 
tempt to knock out U.S. com- 
mand centers prior to a 
massive nuclear strike, ora 
simple mistake. 

Of course, this whole sce- 



Frwdom mockup is bdng used to test Space Sutton conflguritlore. 



War And Peace 

I N THE COOL blue glow 
of the monitors, Col, 
John Wilson paces behind six 
officers sitting at a bank of 
consoles. In a moment, calm 
is disrupted by a flurry of bul- 
letins, each of which receives 
his terse reply. 

“Sir, ES." 

“ES. H 

“BSTS alert." 

“Roger. SC, go ahead and 
release and prep ERIS. Also 
release GST5." 

“Sir, Intel,” 

“Intel." 

"ASW surveillance air- 
craft detects hnoster Hying 
up from surface." 

“Roger. Com. notify NCA 
that we have a detected 
launch off of the West 

H 

sir,” 



have three detected 
boosters," 

"Com, also notify NCA 
that I have prepped and re- 
leased GSTS and ER1S. We 



norio is a simulation. It was 
played out on what amounts 
to the world's most expen- 
sive vide u game — a proto- 
type of the nerve center for 
the Strategic Defense Initia- 
tive. 

1 was among a group of 
journalists invited to view a 
demonstration of the system 
at the Army Strategic De- 
fense Command's Advanced 
Research Center in Hunts- 
ville, Alabama. 



Star Wars rights 
tor life 

Although only a simulation, 
the scenario we witnessed 
was also part of a very real 
political battle. Proponents 
of SDI are trying to defend 
the tremendous cost and 
technological risk of the pro- 
gram against the increasing 
scrutiny that has accompa- 
nied thawing Cold War ten- 
sions. The military believes 
that redefining SDI’e objec- 
tives and limiting its scope is 
one way to keep the program 
alive. 

Speaking to us at a work- 
ing lunch after the simula- 
tion, Lt. Gen. Robert D. 
Hammond, commander of 
the Army SDI effort, 
stressed the system’s poten- 
tial effectiveness against the 
growing threat posed by nu- 
dear proliferation. 

“We no longer live in a bi- 
polar world," he said. 

There are now 27 nations 
that possess the ability to 
launch a nuclear warhead 
aboard a ballistic missile, 

Although the controversy 
over the ultimate utility of 
ballistic missile defense re- 
mains as lively as ever, one 
thing is hard to dispute. The 
tremendous r&d expendi- 
tures made under the Strate- 
gic Defense Initiative have 





already brought some remarkable tech- 
nological achievements. (You’Ll find 
details- on these in next month's Tech 
Update,) 

One other thing. In ca&e you're won- 
dering how the battle we listened in on 
at the beginning or this column turned 
out, the Southwestern United States 
wufl spared nud ear destruction. 

The other tide of Huntsville 

Mean while Just a few minutes drive to 
the south, a brighter vision for our fu- 
ture in space is taking shape. At the 
sprawling Marshall Space Flight Cen- 
ter, machine shops and vast assembly 
buildings left empty after the end of the 
Apollo program are coming back to life. 
Here, in the shadow of rusting test 
stands where engines for the Space 
Shuttle, the Solum IB and the mighty 
Saturn V were first fired up p work is 
gearing up on Space Station Freedom 
— cur stepping stone for the next giant 
leap into space r 

I had a look at the results of all this 
activity on a quick tour of the facilities at 
Marshall. A fuU-Rcale mqckup resting in 
building 4755 is the clearest representa- 
tion of what the astronauts' lives will be 
like. It consists of the American Habita- 
tion and Laboratory modules, along 
with two others to be contributed by the 
Japanese and European Space Agen- 
cies Four connecting nodes and a logis- 
tics module holding supplies are also 
included in the rrmcfcup, which is being 
used to evaluate different plans for 
packing experiments, living quarters 
and life-support systems into the Sta- 
tion. TKe present plan is to mount most 
equipment In double- width racks that 
swing out so that components can easily 
be swapped. These racks line the floor p 
ceiling and walls of the Station, and ex- 
tend right out to the interior of the pres- 
sure hull. Overall, the interiors of the 
modules seem spacious and pleasant. 

Elsewhere in the same building, 
working prototypes of the Environmen- 
tal Control and Life Support Systems 
are being set up in a core module simula- 
tor when? they will bo tested. Covering 
the interior of the sealed metal vessel is 
an intricate weave of gleaming metal 
tubing, wire bundles, collection tanks 
and glass vials that will process water 
from sweat,, urine and washing activi- 
ties so that it can be reused. 

Checking for leaks 

In building 4572 p where the Shuttle 1 * 
solid rocket boosters were once stress 
tested, a pressurized Space Station 
module swathed in insulation is leaking 
minuscule amounts of air. It may not 
sound like the most exciting experi- 
ment, hut it's crucial to developing in- 
stru mentation needed to make sure that 
the Station can meet stringent NASA 
requirements. These call for air leakage 



amounting to no more than ^ pound per 
module per dayman amount that could 
flow through one hole .013 in, wide. 

The tests are being carried out on a 
prototype module constructed of waffle- 
surfaced 2219 aluibinum/copper alloy 
joined by a new process called variable- 
polarity plasma arc welding, which is 
supposed to produce welds so flawless 
they don't need to be X-rayed. Early 
data from the recently recovered Long 
Duration Exposure Facility (see Tech 
Update, page 21, Apr. *90) appears to 
back up the belief that, these materials 
will Last out the Space Station's 30-year 
lifetime under orbital conditions. 



Not all the news on Freedom has been 
so good, plagued aa the program has 
been with redesigns, funding uncertain- 
ties 1 and most recently, concerns about 
prohibitive maintenance requirements. 
Originally scheduled to produce a habit- 
able facility by 1932, the program has 
now slipped to the point where NASA 
project® that the ftrat component won't 
be orbited until March of 1995, But now, 
for the first time r the program is run- 
ning on schedule, construction is begin- 
ning on the first real pieces of hardware, 
and Marshall Space Flight Center is 
again playing its part in mid wiring a 
grand N ASA dream into reality, IP I 





u Work was a pain until 
I tried Dr* Scholl’s? 

If your feet are tired and aching on the job, you need the 
cushioning comfort of Dr. Scholl's Work Day 1 Insoles. 

Because Dr. Schollb makes the only insoles with an ad- 
vanced gel foam that provides triple the compression strength 
of ordinary insoles. And that’s why they’re guaranteed 
for both comfort and durability for six months. 

In fact, Dr. Scholl's insoles are so good, they're the first 
insoles accepted by the American 
Eric Medical Association, 
o you're not only getting 
the right insoles to stand ot 
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ELECTRONICS 

BY FRANK VIZARD, Electronics Editor 




rides the wave, the individ- 
ual sprites that make up the 
picture get Larger and small- 
er to create the feeling of a 
breaking wave. Size and 
depth perceptions can also 
change. 

Running the show fur 
Lynx is a 4.0MHz micro- 
processor of the type gen- 
erally used in persona] com- 
puters. Two additional ASIC 
chips reduce the number of 
components needed for a 
machine of this sort — some- 
thing that keeps both the 
cost and weight down. One 
chip called Mi key includes 
the microprocessor and the 



Game Boy Versus Lynx 



G IVEN THE portability 
of audio and video prod- 
ucts these days, it was al- 
most a foregone conclusion 
that videogames would be- 
come portable as Well, While 
there are a lot of single- 
gam e -dedicated devices al- 
ready available, the battle 
for dominance in this field is 
being fought by two old ri- 
vals; Atari and Nintendo, 
Like the home versions, 
both the Atari and Nintendo 
machines offer the ability to 
play a multiplicity of game 
cartridges on just one ma- 
chine. While there are differ- 
ences between the products 
from a feature standpoint, 
the most obvious point of de- 
parture is price. Nintendo's 
Game Boy lists for jttO, while 
Atari's Lynx lists for S 150. 

Game Boy is actually very 
reminiscent of a Walkman- 
type persona! stereo player 
in that the size is roughly the 
same. The game is viewed on 
a2&4n,| liquid -crystal-dis- 
play (LCD) screen. Below 



the screen are the game 
troi buttons. Game Boy uses 
digital sound technology 
built into the hardware and 
programmed into each game 
cartridge. Like a Walkman, 
Game Boy comes with stereo 
headphones for private lis- 
tening. 

While Game Boy uses an 8- 
bit microprocessor like the 
Nintendo home system, 
don't expect the type of 
graphics you'd get in front of 
your TV. The graphics are 
basically 1 -color images. 
Sometimes, these images are 
a little hard to see. In a game 
like "SuperMarioLand, " a 
title derived from a popular 
home game, the background 
has a tendency to fade away 
if you press the A button to 
make Mario run faster. The 
game cartridges are roughly 
2V* in, sq. and fit into a slot in 
the top rear of the machine. 
Obviously, of the capa- 
bilities of the home system 
would not. fit into a package 
this small — at (east not for a 



very reasonable price . 

Game Boy does include a 
video link that connects two 
units together. This way 
players can compete tour- 
name iit-style against each 
other. 

Lynx is best viewed as the 
step-up model of portable 
videogames. The unit is 
slightly larger than a video 
cassette and incorporates a 
S.54n., color LCD display. 
Game controls a re located on 
either aide of the screen. Op- 
erating Lynx, in fact, is much 
like clutching onto a steering 
wheel 

In addition to a 16-color 
graphic display, Lynx is able 
to generate a seemingly infi- 
nite number af sprites (hard- 
ware-generated images), 
and it can vary their size as 
needed. 

In "California Games," for 
example, this capability 
means that a realistic, foamy 
wave can be simulated for 
surfboarding. As the player 



read-only memory (ROM). 
Surie handles graphic and 
animation hardware sup- 
port. Snrie is essentially a 
graphic engine that sizes 
and rotates the on-screen 
images. 

Images can also be flipped 
to accommodate the game- 
playing preferences of either 
left- or righthanded people. 
A headphone jack is also 
included as part of the 
machine. 

With this kind of capability 
built Into the hardware, the 
game cartridge can be pro- 
grammed to provide more 
challenging action and de- 
tailed character expression . 

More Antennas 

The idea of using multiple an- 
tennas to improve car radio 
reception is not a new one. In 
the mkfl-l&SOs, dual-antenna 
diversity tuning systems 
from Clarion and Sony hit the 
autosound aftermarket. And 
fPfcnae ium tojwpe? 10 $) 
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flui In faiccwd in ccnpkr service today, you need training— 

jjrmikid training t3i:sr give* you llie confidence to service any 

brand of computer, Y«hj need NRI training. 

Only NR3— Ibe ksder in care^buiklinE* at-home cfccfronics training 
for more than 75 years— gives you practical knowledge, hands-on skill 
and real-work! experience with a powerful Al^ompaiilie computer you 
keep. Only NRI starts you with the basics, then builds your knowledge 
step by step until you have everything you need lor a lost start as a 

high-jiakl compuler service technician. 



5 sure steps to a fast start 
as a high-paid 

computer service technician 



1 ■ Choose training 
that’s right tor todays 



good Jobs 



Jobs (or computer service tedmioans 
will ikmsl double in the next 10 years, 
according lo the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance 
menl, a new career, or even a com- 
puter service business u! your own. 



1990 



nvntMflcr service today, you need training— 

the confidence to service any 



2 , 



ib Go beyond 

§i “book learning” 

to get hue hands- 

(p/ 00 ex P efienoe 

\ KL ki i< iws you Sear i l lie-tter 1 1 v 
ili'LiiH- S.i \k\ lr.iinilLgirt>tk> 

UVlTlillW PUgUTWMllh.il 

- -a**- invaluable pnirtiraJ experience. 

You Firsl read about the subject, 

studying diagrams, schemahes. and phol«» Ihal make the subject even 
clearer. J rhen you do. You build, examine, remow, test, repair, replace. 
You discover for yourself the leel of die real thing, the confidence gained 
only with experience 



2 



>b Get inside 
a powerful com- 
puter system 



If you really warl to get ahead 
in computer service, you have 
to get bride a stalwMhtsm 
computer sysienv Th aft 
why NR[ indudes Ihe 
powerful new Wfcst Oja st 
1010 E5 computer as tin- 
centerpiece of your 
handsnfi training. 

As you build this 
fully EBM AT-com- 
palible micro from 
the keyboard up. 
performing key tests 

and demonstrations al each stage of assembly, you actually see for 
yourself how every section of your compuler works 

You assemble and test your computer's 101-key inldlLgcnl 
keyboard, install the power supply and 12 meg S l A w Floppy disk drive, 
then interface the high-resolution monitor. Bui that's not ail. 

You go on to install a powerful 20 megabyte hard disk 
drive — today's most-wanted computer peripheral— included in yuur 
training to dramatically increase the data storage capacity of your 



computer wJiikf giving you Hgfitning^jukk data jictvss. 

By gel ting insk.k L Hits tiuwrrful computer. y«iu 

get the OiiLnilfe-rk^uikliing, rcakviirlri ox|*rrii'mT 
you noMl In work with Imuhlofibi « ir and ^’■n'kv 
today's must widely used L omjwiliT systrrmi. 
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'■ Make sure you’ve always got 
someone to turn to for help 

Throughout your NRI 
training, you've got the 
full support of yuur 
personal NRJ instructor 
and the online NRI 
I W tedmicai siali Always 

^^' ~Wx ready to answer yuur 

J3L ~ t ^ quwiwnfi and help vou if 

Atwl I . T ft ytHj should hil a snag, 

^ yciur Lustruclcirs will 

'Wr A s i ^ like you feet as if 

you're in a classroom of 

fine, giving you as much lime and ptTTHMin] allrntioiL as you need. 



& 
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Step into a bright new future in 
computer service— start by sending tor 
your FREE catalog today! 

Discover for yourself how easy NR] makes il to suc- 
ceed in computer service. Said kMfciy for NRJ's big, ^ 

ItNkpage, fuHnt skhir catalog dt-^/rilring every 
aspect of NRTs orteoRa4und compuler training, 
as well as training in robotio, TV /vkfco/audkS 
Servicing, electronic musk 1 technology, senility 
electronics, md <4 her growing high-tech 
career fields. 

If the coupon is missing, write 10; NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 4401 Connecticut Avenue, NW, Washington, DC 2&WJ& 

AT 4. IBM are rciftf rmJ- tvMkmmrki at biLernabonftJ Ekuincui Machine* Carp, 
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Mt’Craw Hill Continuing Education Center 
HO! Connecticut Avenue, NW, Washington, DC2UUCH* 



Ptir ■oirerf m.i lifHiT 

approved under GJ hill 
' 1 d^rrH ii w h 5rt.uk 



■ □ CHECK ONE CATALOG ONLY 

| □ Computers end 1 

I □ kobotjcs 

I L TV/Vkfeo/Audio Servicing 
| □ TeiecornriiLiruc-ations 

Njitth' 



□ Security Electronics 

□ Bectr-oiik Music Tedmalogy 

□ Dq^taJ Wectronics Servicing 

□ Computer fYo^amming 

□ Basic Eleclronics 



I 

| Address 

I aiy — 

I 



Slate. 



ArrvEiitGd MrmrtHf ^jlKifuJ hiome Study Cbuml 



ICHMLifi* 




watercraft that 
are Jilted on 
the computer 
file of mining 
boats ill the Na- 
tional Crime Infor- 
mation Center, a 
division of the FBI, 
the vast majority are 
small, trailcrable rigs. 



Beat The Boat Bandit 



T HE SUBJ ECT was ma. 

riot? theft and a Florida 
boat mechanic was talking 
about a nearby boat rental 
operator. Tht- guy showed up 
for work one day and discov- 
ered every prop on his rental 
fleet Was gone, Stolen, 

As he- was chocking to klmj 
if anything else was missing, 
the owner of an adjacent ma- 
rine store arrived and pre- 
iwred to open up. lJ Hey ."the 
theft victim shouted, “'my 
props am gone. Give me ev- 
Gjythingyoi/ve got so I can 
open up for business,” 

After the rental operator 
put a new batch of steel 
wheel* on his fleet, he went 
scouting and made another 
discovery. Every boat up 
and down the inlet had been 
Stripped by the prop thieves, 
H U irage i,sn 't just the name 



Fora lop-doltar. stainless* 
steel prop/* said the boat 
mechanic, finishing his story p 
“it's also a French word that 
apparently means steal me," 

Modern pirates 

Everyone who spend* Lime 
on the water knows similar 
stories- Boats large and 
small are being picked clean 
of equipment or stolen out- 
right al an increasing rate. 
One estimate 1 came across 
put the theft figure for 1M8JJ 
well into the hundreds of mil - 
lions of dollars. Comprehen- 
sive, reliable statistics are 
hard In come by since there is 
no official body nr agency 
charged with keeping these 
records. Responsibility falls 
in a seam between I he police 
and the roast Guard, a sere 
point for many boaters. 



Boat burglary may be a 
natural outgrowth Lift he in- 
crease in drug-fueled crime, 
or simply the result of grow - 
ing awareness by thieves 
that boats are espedaUy easy 
and lucrative targets. 

Yachts and sport fish] up 
boats, uf course, have long 
been coveted by crooks. But 
owners uf these high- rn Her 
rigs can afford passive infra- 
red security equipment or 
other equally protective 
alarm systems. 

Bandits, of course, don't 
like tn set off alarms. Also, 
they don't like boats that can 
be easily traced. Big-licket 
models w r ith custom features 
are difficult to disguise. 
They're also more difficult to 
unload without leaving a 
money trail. 

So what's left? The prime 
target is probably a boat like 
yours — IS ft. to 25 ft. long. In 
fact, of the more than 28. (HH) 



Boat thief M.O. 

Modus operundi: He stalks 
bass fishing tournaments and 
waterfront areas like a pred- 
ator observing its prey. He 
looks for untended marinas 
urn! secluded clocks. He cur- 
ries s ring of common ignition 
keys { manufacturers make a 
I imi ted number of variati c ms) 
hoping to get lucky, but he'll 
hot-wire a suitable boat, if 
necessary. 

Bigs i>n trailers are espe- 
cially vulnerable. He simply 
Editions his pickup, breaks 
Lhe lock with bolt cutters or 
uses a can of freon and a ham* 
mcr p then driven nwuy. 

With stolen boat in tow, 
Ehe thief travels out of state . 
He hooka into a motel, buys a 
classified ad, ami waits by 
Lhe pay phene r When it 
rings, he offers to sell a 
$ 15 s r>00 to$30 t 000 rig for 
nne-fnurth nf the market 
price, To anyone who asks, 
he explains, 'Tin going 
through a divorce” or a M Iasi 
my job/’ Hut w illing buyers 
are easy to find at fire-sale 
prices, even though the thief 
wonts cash. 

What about laws that ree 
quire clear Lit It- art d registry 
tiun of boats? The truth is 
that regulation is notoriously 
las. Some states require reg- 
istration, but no titling. Of- 
ten. where a title is required 
to obtain registration tmrrn 
here, monitoring is haphaz- 
ard, Plus, there's a giant 
loophole in the law. Hume- 
built. boats in most state* can 
be given a title and registra- 
tion without un-si le I ns pec- 



BOATING 
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tion. Forme are requested and sent 
through the mail. The thief simply fills 
them out. Forgery, of course, is also a 
quick way to obtain whatever'^ needed. 

This system works with boats, mo- 
tors, bran units, sonar recorders, VHF 
radios, radio/eassette players, personal 
watercraft — the whole 9 yards. Several 
former boat bandits an* now doing con- 
sulting work for insurance companies, 
after serving hard time in prison, and 
they report making $3000 to $6000 per 
week far up to 10 years. 

Sound ttie alarm 

What many small-boat owners don't 
know is that there's a relatively inex- 
pensive deeLmnic alarm system on the 
market that can give them the same lev- 
el of security found on high-roller boats. 
lt*E made by Boat Sentry, of Fairfield, 
New Jersey , and is specifically designed 
to stand up to the harsh marine environ- 
ment and avoid motion-related false 
triggering. Do-it-yourself alarm kits 
range in price from S3tt9 to $599, and fit 
boats up to 35 ft, long. 

Boat Sentry alarm units operate on 
either batteiy or d ock&ide power and ac- 
commodate up to 100 sensors. Kits in- 
clude a control unit, alarm censors, 
cutout template, wire connectors, tie 
wraps, wire and installation hardware- 



The heart of the system is the Loyal 
Sentry control unit* which can be 
mounted anywhere on the boat. It's ac- 
tivated by using a digital keyboard to 
punch in a secret code. Once activated, 
the system prevents the engine from 
starting and sounds an alarm — either 
the boat's horn or an optional siren 
— when a sensor connection is broken. 

Sensor connections consist of a mag- 
net and a switch. They are available in 
either flush-mount or surface- mount 
configurations. Likely locations are 
opening hatches, cuddy cabin door- 
ways, glove boxes and engine covers. 
Optional sensors can be hooked up for 
dock&ide protection, on outboard mo- 
tors and on individual pieces of electron- 
ic equipment. Another interesting 
option is the Loyal Sentry Snap Switch 
Sensor, which turns existing canvas 
snaps into alarm trigger devices. Deac- 
tivation of the system simply requires 
reinserting the secret code number us- 
ing the control keyboard. 

For more information on Boat Sen- 
try, write to 27 i Route 46 West, Suite 
A-1U4, Fairfield* NJ 07006. 

Fighting tuck 

In addition to electronic alarms, boaters 
have other security measures at their 
disposal Although any lock can be bro- 



ken under the right circumstances, it 
may slow' down a thief long enough to be 
an effective deterrent. 

Trailer-hitch Jocks have been around 
for years, but not all boaters may be 
aware of transom bolt locks, for both 
outboards and stemdrives, and propel- 
ler locks r which are now starting to ap- 
pear on the market. Here are a few 
precautions you can implement in addi- 
tion to adding locks and alarm systems: 

■ Never park a trailered boat in a dark, 
secluded location. Make sure your site is 
well lit whether at home, the marina ora 
motel. Light is a thief a enemy. 

■ Back up trailer against a building, 
wall, tree or other immovable object 
whenever possible, 

■ Remove License plate from trailer if 
left untended for a length of time. If sto- 
len, a policeman may stop the perpetra- 
tor and make inquiries. 

■ If boat is going to be stored on land in 
off-seaaon, remove tires from trailer 
and set up on blocks. 

■ Remove sparkplug wires if boat in 
left in water, 

■ Remove electronic equipment, when 
possible, as well as props, water skis 
and other costly accessories, 

■ Lobby for state laws that require and 

strictly enforce registration anti titling 
of aJl boats. ivc 




MAKE EXTRA $$$ EVERY DAY! 

Get into the big, year-round 

EXTRA MONEY BUSINESS 

that’s EASY to learn -EASY to do 



and EASY ON YOU! 

Be a LOCKSMITH! 



You Can Make Up to $26.00 an Hour 
— even while learning! Train FAST at Home! 

Never before have moneymaking opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 

You’re 'in business" reedy to earn $10 to $26.00 an hour 
a few days after you begin Foley-Belsaw’s shortcut 
training. Take advantage of today's unprecedented oppor- 
tunities in iocksmilhing for year-round EXTRA INCOME in 
spare time -- or fulltime in a high-profit business of your 



Ail fools plus professional Key Machine given you with 
course These plus practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business- building guidance will enable you the KEEP 
THE MONEY COMING IN! ideal tor retirement — good 
jobs, lOO. 

SEND FOR EXCITING FACTS- No Obligation 

Discover whati in LOCksmi thing for you — how Foley-Sersaw's 
master-locksmith -approved (raining can give you the Skill you 
car depend on !0 EARN MORE — ENJOY LIFE MORE. Just fill 
in and matt the coupon below to receive full information by re- 
turn mail Do it TODAY! 



y(" ____ 

own. Hundreds we've trained have done it, So can YOU! hm '® QjSW B omdlE , " 1S 




THIS PRO 
KEY MACHINE 
YOURS TO KEEP 

can add 150 to 
1100 a week to your 
income, .,. and h 
won’t cost you a coni 
with your training) 

ALL TOOLS, MATERIALS AND PRACTICE 
EQUIPMENT COME TO VOU WITH YOUR COURSE. 



MAIL THIS COUPON -NO SALESMAN WILL CALL 
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DETROIT 
SPY REPORT 

BV JIM DUNNE, Detroit Editor 




Olds Joins GM's New Sleek Set 



A PROTOTYPE of Olds- 
mobile’s 1391 full-size 
sedan, caught being tested in 
Michigan recently, displays 
the change!* in styling that 
will greet 98-modol shoppers 
next fall. Contrasts with the 
current mode I are seen from 
plastic bumper to plastic 
bumper. A smoother, more 
aerodynamic body shape fea- 
tures a sharper windshield 
angle and a softer backllte 
slope- Door handles are flip- 
per-type, differing from the 
Cad iliac-style thumb-button 
that Olds used in past years, 
A fi serf quarter window in 
the front door should relieve 



dans. Like its sister car, the 
Buick Park Avenue Ultra, 
the l M will use an electroni- 
cally controlled 4-speed auto- 
matic transmission. The 8- 
in. -longer body rides on 15- 
in. wheel*. 

Ford Crown 
Victoria, 1992 

Here's what the front end of 
Ford’s full-size sedan will 
look like in two more years. 
The Crown Vic follows the 
successful Taurus style, but 
has its awn personality. 
Compared with its chief rb 
Veil, the new Chevy Caprice, 
the Crown Vic has tighter 




I 99 2 Ford Crown Victoria borrows some of Taurus s nylJnq. 



wind noise and assist in ihe 
smooth operation of the mov- 
able side glass, 

Underneath the sloping 
hood is an improved version 
of the world-class, 3. 8-liter 
Vti that currently powers the 
Buick and Olds full-size se- 



body -color grille pieces and 
only keep the trim in bright 
metal. Look for the compe- 
tition between these two 
flagship sedans Lo heat up to 
oldtime levels when the 1^4- 
y ear-late Crown Vic hits the 
showrooms in the summer of 

1391, 



Mustangs and bigger Ford 
sedans. Cars were brought 
over from Australia and run 
here with the engine. This 
Lest car was spotted under- 
going drive-by noise meas- 
urements. A microphone set 
a certain distance from the 
roadway measures engine 




lines, more definition to the 
greenhouse and a more mas- 
sive hood appearance. Both 
cars have switched to plastic 
bumper covers in place of 
metal bumpers. But while 
the Chevy has bright metal 
for the grille, Ford will adopt 



AuftraHan Forri LTD ii undergo! ng weaftirr texts in the U-S- 



U.S. Test Center 

In recent years, many for- 
eign carmakers have used 
U.S. facilities and roads for 
prototype testing of their 
new cars. Last winter, 
Rover prototypes were seen 
testing in Minnesota and Ari- 
zona (see last month's col- 
umn. page 22). Audi tests 
new engine* on a regular 
basis each year in the South- 
west, Nissan even has its 
own test track in Arizona. 
This full-size Australian 
Ford LTD is undergoing hot- 
weather testing of its LLS.- 
built VH engine at Ford’s test 
track near Naples, Florida. 
The LTD competes with 
GM’s V8’ powered Holden se- 
dan in Australia, and Ford 
needed a small supply of V8s 
to stay even with Holden, So 
t he decision was made to use 
the 5. W iter V8 built here for 



and tire noise levels a* the 
car drives past at different 
speeds. Adjustments are 
made as needed to meet 
Ford 1 !* standards. 

Tiny Headlights 

Smaller headlights will show 
up during new-ear introduc- 
tions in the next two years, 
with the tiniest being a head- 
light no larger than 2. 1 in. 
high by 5.2 in. wide. Camaro 
and Firebird for 1331! will 
have the smallest lighting 
systems with high and low p 
beams set side by side. When 
lights get this small, proper 
aiming is critical. So CM bos 
a bubble level built into the 
light fixtures that allows the 
car owner to easily adjust the 
aim. Simply turn a set screw 
to line up the bubble. Only 
up-and-down adjustments 
t Flmsi tu m to page 4Q J 
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How to reward 25 years 
of faithful service. 




£ |9HhnJ Mi-frirl .■iTnp-in - ' 



With Motorcraft Quality Parts, your car gets 
original-equipment quality and you get 
Peace of Mind?* 

Your car’s been there for you. every day, for 
a long time. It deserves the very best. 

\ Motorcraft Quality Parts. 

Like Motorcraft oil, formulated 
for greater fuel efficiency 
without compromising 
engine performance. 

And Motorcraft FL-IA oil filters, 
which trap up to 80% more dirt than some 
other oil filters, whether you're driving a 
’65 Mustang or a ’90 Cougar. 

There’s a full line of MotOPCF3lt 
Motorcraft Quality Parts for 

Ford, Lincoln, and Mercury, OUA "" PABr5 FOB OUAllTV CAKS “ 
as well as other makes of cars and trucks. 

For the Motorcraft retailer nearest 
you, call 1-800-521-518] . 







STANLEY 



ARENTMADE 
TO BE BROKEN. 

And it always comes hack 
for more, Job after job 
after job. The Mylar' 
coated, laser tested, 

Stanley TOWER LOCK* 
tape role. 

The tape rule 
by which all 
otliers are 
measured. 
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can be made with the bubble. Side-to-side adjustments are 
made the old- fashioned way — by aiming; the light on a target 
wall. Replaceable halogen bulbs are part uf the lamp package. 

Taillights, Too 

Those tajllighta, high-mounted brake lights and side marker 
lights will undergo oven more changes in the coming years as 
light-emitting diodes start replacing incandescent bulbs. Ad- 
vantages of the more expensive LED lamps are longer life, 
more nigged construction and much smaller size. In addition, 
the LED red colors are much redder than today's stoplights, 
which show a lot of orange. While LEDs cost more , they are 
simpler to install at the factory. LEDs can almost be pasted 
onto the outside of the sheetmetai, while bulb lamps must be 
housed in space- stealing compartments. Work life of the LED 
is an impressive 50,000 hours, compared with a con vent ion id 
bulb's 10.LKXJ to 15,000 hours. No, LEDs for cars are not new. 
Several Japanese sporty cars already use them for a high- 
mounted stoplight where their small size is ideal. Look for Cad- 
illac and Lincoln to have the new' lights within two years. 

f In j Active Suspensions 

Active suspensions, of the type being developed by Let us for 
Corvette* ere apparently tew costly anrl will not be offered swr 
on high-priced sporty, ears or sedans. The complicated suspen- 
sion that anticipates road dips, bumps ur sharp turns, and 
moves wheels lip and down hydraulically will be set aside fur 
the time being while less expensive variable shuck absorbers 
are further perfected, Tim shock absorber technology, already 
in production is said to have come more than halfway toward 
the advantages of active suspensions, and more progress can be 
expected. Active suspensions use high-pressure hydraulics to 
lift nr drop wheels along mad surfaces, leaving the car body to 
ride relati vely level 

Seat Solution 

Those wings and bolsters on highly formed seats you find in 
sporty cars, like Corvette or Thunderbird, make it difficult to 
get in and out of the front seats. The driver and passenger ha v e 
to clear the wings before settling down* and bulky clothes ag- 
gravate the situation. Lear Siegler has a couple of answers. 
One L* u movable outside section of the seat that can -be lifted up 
and out of the way when passengers enter or Leave, The section 
j& made up of both the seat cushion and seatbaek bolsters. Once 
inside, you swing the section backdown into place. A second so- 
lution is even slicker. When the door is opened, the bolsters are 
automatically powered back into the seat. 

Phone Book Fix 

Auto industry spending cuts reach into corners you would not 
believe, Recently, it was decided that the company phone book 
at Chrysler was too thick — too many pages. It gave the wrong 
message; Too many whiLe-collar workers on the payroll. The 
bureaucratic solution w r as to make the book smaller by printing 
the type smaller. Now the book i.n almost impossible to read 
without a magnifying glass, but its slimmed-dow n appearance 
tells outsiders that Chrysler is a taut organization, not bloated 
with an excessive number of managers. 

Fun Machine 

Latest brainstorm out nfCiftTs engineering center ia a a mall car, 
called the Phantom , that scats driver and passenger in tandem. 
The driver sits in front, the passenger directly behind. The 
Lightweight, car is an experiment to develop a car that is mure 
fun tn drive — and be seen in — than anything now on the read. 
Wheels are set outboard from the fuselage-shaped body For 
good handling, while the engine is set east- west to drive the 
front wheels. The Phantom could be sold at a price less than 
$ 15 , 000 , But 111 be surprised if it ever reaches showrooms. GM 
management is just not into niche marketing. m 
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Finally, a radar detector so advanced, 
you’ll never be bothered with a power cord 

Self-powered SOLO 



Until now. high pcrtontiance radar 
delect Km required a messy ptiwer 
cord- Plugged into your cars Itchier. 
EXmgling across your dashlxjord And 
tangling in your pockei. 

Finally, there is a better way 

No power cord 

Solo is a totally new concept Ln long 
range nidar detection All you do is 
clip Solo lu your visor tr windshield, 
and switch ti cm IVs that simple, 




WHAT THE EXPERTS SAY 



oibtr ttehxiPjr mamijattur^r bus 
tinything inw fhne...Sitin np«vw /At 
*& 4 fr f of (be art It) it bfcb*rfi&tm 

IURI FMlkd-J 

"7& 1 must mw-jrwttfh ihia&tfivt . 
tirfifii m frxv at jhsi&tfeto " 



xJf.i «TntK2 Vrxtittet aid dli' du cxmn^. rtu iUir.ni! iisrr ami 
n i in J : jVkh 1 I'loUrr.'l- tyrr/j^TT fir cm idr Am 1 
/if JfedfJlr iijiY.iyTWfWj' rtmprup. &ftb riH'/WASiffW 

You'll never need a pf rwt,-r eord- 
[ :nlike any r iiher radar dcieeuMV Solo 
has its own pou.vr source - inskle 
Its compart magnesium housing ( Solo 
is W s Z^i" x 4W" - just SI* ounces ) r 

How It works 

After years of research, tiur engineers 
i who also designed Lscon and 
Passport j developed circuitry iitry 
limes more efficient than comen 
tional detectors This design provides 
long-range r + idar warning 200 hours 

on a single 9 volt biitten 

If you drive one hour a dsiy, you 
won t need to repbee Solifs battery 
for mi*r sly nn mtbs . f Hven if you 
drive two hours a day; you" IE get over 
three months . ) 
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No compromise performance 

With Solo, you get long range rn.hr 
warning wit h in i* havjles, And yon 
never have to worry aht m St do 1 * 
pedbmfMince 

Solo maintains all i if its radar warning 
capability met its entire battery I tic. 
Stilt ) Ls even hitiart efit sugh s mm 
itself off if you f orget. When it's finally 
ti me n i rep lace the banery, St ih > will 
tell you five hours in advance. 

Ordw today and try Soto 
fair in at fhk rbk 

CaJI loll- free 1 - 800 - 543 - 160 H 



iEi.rrpflnuD 

SOLO 

S5“i5 ' *llii ilJj Sl^tf U\ I ‘dkf II Lmuui 



□ibamuti !M icn iwjvl 
► Uupurtniml ^Jt^i 
I Wit : MkTTWJVl' Ilia 
ijm iriiLdSi. Elftw 4 >3^1 



Then jtLst Jmp in another In Ilium 
battery ii sr 2CJf 3 more hours ( t sr ilsc a 
setnehrd alkaline lo power St do for HO 
hi sum i Solo costs less than three cents 
per hour df Use, 

Experience the freedom 

You'll slip your Solo into its leather 
ease and carry ii in your shirt ixtcket 
I n yi mr car, lust ti ip St do it a yi m r y Is* vt 
;md switch it lhi 

Its mi easy, yt juU never go without 
riidur prcacetion again. ,\nd now a 
special offcr lets you tr, r S4 do h Ff 3t> 
tbys at ru ^ ri.sk. 




inks ■Y'T ^htwl T|TrT- a f*m frjW 1 1 J J r ift 

btiOiTj fm* kAa JtW hum ^f/r«w — jniw.flr .V 
/affiirfhrt Jr 7 mH i rri i/nri/i- .JTiij jtft 

We GUARANTEE your wids&ctlun 

Solo Ls Ervailablc from ns i mly. and 
eojnesctatipleie with uur Digital key 
anti theft western, ;ill me Hints Lind 
accessories, sv^ f baiteries. and a one 
year limned warranty 

Here's our tiller Tb Stdo, II lor anv 
reason yniu re ilia eompleteh sLtM.sfied. 

| usi retiini S do within Fridays. Well 
tefund ail your money and even pav 
your return .dii|?giing e<isl. You can't It ise, 
Once ytm Eiy self- powered radar 
proleclk m, nothing else wlLI ito. 

Order tcklav. 
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OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




N O M A IT Eli what type 
of house you re restor- 
ing, the right hardware wiH go 
along way toward rtKreating 
what once whs. The extensive 
H>it of reproduction items 
available today inclusion 
things like-* Colonial anil Vic- 
torian thumb latch sots, d<Kir 
knobs and plates, and hingra. 
Thanks to the few skilled 
craftsmen whuVe kept yes- 
L i> n i i iv "s hi ac k s mit h i rig afu 1 
foundry skills alive, it is possi- 
ble for the serious restorer tii 
find ha tide rafted hardware 
that replicates what Was used 
years ago. Mirny of today's 
craftsmen cum also copy an ex- 
istlng piece or give new life to 
an utd original in need of re- 
pair. There am also enmpa- 
nies that sell a wide variety of 



Cttnfrihrjtintf Editor Bah Vila 
/i rvxU'vl puhfw trfti'isw jo'.v “Thin 
Old /fsu«r P Yor Wymn. 



TTiH chine- m ad e p rod u ct i on 
pieces that are perfectly ac- 
ceptable in many old-house 
uppliratlnns. 

Apart of life 

We Ye enamored with aid 
hardware today, but to our 
ancestor^ these pieces of met- 
al were seen as a necessary 
part nf life. In early Colonial 
times, fur e sample, a man had 
to see the blacksmith before 
the preacher to ensure that he 
would have hardware for the 
new home he was building fur 
Ms bride. Considered trims - 
xivui items, many pieces frnm 
the 17th and l^lh centuries 
were decorated with hearts. 

Hack thetip moat hardware 
Was made from hand -forged 
iron. Since metal was expen- 
sive and labor was cheap, ev- 
erything made out of iron mis 
reused. In addition to paying 
or bartering with The black- 



smith for his services, iL 
wasn't unusual to also pay him 
with scrap metal— -perhaps an 
uli I horseshoe ur wagon tire 
— equal in the metal he used 
to forge the new hardware. 

Our ancestors weren't 
bound by CdUVentkn H like we 
are. Then 1 were nn rules [is li i 
the rigid or wrong way ui’ do- 
ing i Kings. They basically 
uaed what they had. That's 
why ii wasn't unusual Ln sec 
locks made for left handed 
dnajrs Installed upside down Lo 
service a righthanded r Ixjor. 

The heyday of the black- 
smith waned as machines, fac- 
tories and foundries became 
prevalent. The Victorians 
past many items, including the 
popular curvilinear Blake 
latches, ornamental door 
plates and knobs. 

Historically, brass or 
bronze east hardware was 
found in the better Victorian 
homes. Reproductions nf 
these old brass or bronze 



A wide variety of reatDT flOon 
hardware h available. Including 
reproductions like these 

pieces cun bo colored so they 
look as old as the originals, 
Cast in in, considered a cheap- 
er material, was generally 
found in homes of lesser 
wealth. Today, same found- 
ries reproduce Lhe.se Victori- 
an period pieces in cast brass 
or bronze, the rschenui-silly fin- 
ish them in black so they look 
like cast iron. 

Yesterday s art 
today 

Today + n Id -house restorers 
are lucky to find a good mix of 
In-! 1 1 hand -forged and lir.sn I 
cast, it s well us machine 
math . items a vai hibli 1 1 o out fit 
their homes* The classic black- 
smithing operation, hand- 
forged hardware is made the 
same way it was S00 years iigo 
at places like Kayne St Sun 
Custom Forged Hardware. A 
mild ateel iis usually used for 
much r >f today's failing. Ikisi- 
e:idy. a piece of steel is hinted 
in a fire, then beat into various 
shapes on an anvil. A prac- 
ticed blacksmith can create 
just about my shape, imagin- 
able by using various parte of 
the hammer combined with 
his pulling anil pushing of the 
hot meLd. 

It s impomm io note that 
people weren’t as critical back 
then us we Eire today. Since 
we're used to seeing maebine- 
proi lilted hardware, We ex- 
]iecl t Kings In be symmel rical 
(Obviously, this wasn't the 
case years agu + when every- 
thing was done by hand. For 
example. it's quite common Lo 
sf-e an original pair nf ztfldfrwis 
with one piece shorter than 
the other. Ora dour hinge 
with unt.-Yt.-n sides. Hut many 
folks today , even those outfit* 
ting old houses with repredur- 
tion hardware, expect work lu 
be done to today's exacting 
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Night lights 

AREN'T JUST FOR THE 

KIDS' ROOM. 




Remember when you were a kid how good d ntghl light used to make you feel? Well high-efficiency outdoor lighting can do 
the same thing for your home. Because a house that's well-lit on the oulside is one thafs much safer for you. And one Ms a lot less 
inviting to prowlers. If yoi/d like to receive more information on how to use high-efficiency outdoor lighting to enhance the safety, 
security and beauty of your home, contact your electric utility. Became even a kid knows a night light can help keep hie bad guys away, 



Your Electric Utility 






OLD HOUSE Ht^lufMTTOH fCo^tt^jkmpage^ 



standards. This means care must be tak- 
en by the modem blacksmith to ensure 
pieces match and sides are even. 

Fortunately, there are a few foundries 
around that still do Band-casting the way 
it wB.s done years agcx This involves mak- 
ing an impression in very fine, high-quali- 
ty sand with a master or original. Molten 
metal, usually brass, bronze, cast iron or 
cast steel, b then heated and poured into 
this impression. When it cools, the piece 
is created, or cast. Sand-casting is still a 
good way to make small numbers of the 
same piece. It's an old method used to cre- 
ate smoot h surfaces and very fine detail. 

Another way to make intricately de- 
tailed Victorian him I ware is called the 
lost- wax casting method. Dating back 
thousands of years, this process was used 
threughuul history to create sculptures. 
Its use for hardware is a relatively new 
one, and is used by one company I know of 
railed Cirecast, fnc. 

In its sunplesl terms, a pattern of the 
ihriginal pitvu ts made frujn adorable sub- 
stance Like wood or metal A mold b maile 
from this pattern. Wax is then poured 
into the mold, creating a was pattern 
identical to the original piece This dis- 
posable wax pattern is surrounded by a 
refractory material l ike piaster. The w ax 
is melted and removed, then hot metal is 
added to the cavity through surface chan- 



nels in the refractory material. The resul- 
tant metal casting is usually m smooth 
and detailed that the only finishing re- 
quired Is a good brushing. 

Finding reproductions 

Deciding what hardware is right for your 
old house depends on several factors. Of 
course, your restoration budget is always 
an important one^ So k the tevd of au- 
thenticity you're striving for. 

Although it's impossible to make a 
blanket statement concerning costs, you 
will usually pay more for handmade hard- 
ware because of the labor involved in its 
creation. But it really depends on the 
item and the supplier. You'll have to do 
some comparison shopping here. 

Lots of the machine-made production 
pieces are really quite go< h1. For many re- 
storer^ the right mix of these items will 
add the |jeri(H! flair you're looking for to 
your old house. Of course, if you're a pur- 
ist and are striving for the beat repro- 
duction passible, consider c hod Sing a 
handmade piece. Once you become 
knowledgeable about t he two, you'll be 
able to teil the difference. A hand-forged 
item , for exam pie , has a d ifferent feet to it 
than a machine -mafic one. It's heavy 
where it's supposed to be heavy and thin 
when 1 ft^ss supposed to be thin. 

Finding period hardware won't be dif- 



ficult, Most manufac LUrerft offering 
machine-made pieces sell through mail- 
order catalogs. Many of the forges and 
foundries also publish catalogs containing 
their popular items. In addition, most of 
these craftsmen will make an item toyour 
specifications, creating a custom piece 
that's just right for you. 

A good book to consult before you talk 
to the blacksmith is Early American 
Wrought Iron, Three Volumes In One, 
bv Albert H. Sonn f Bonanza Books, New 
York p NY, 198S- 11190), Considered the 
bible uf the industry by some, it h s a great 
guide for those seeking to replicate nn- 
tiq lie Colonial han 1 ware. IW 



Source List 
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The beauty of 

Thompson’s" Wood Protector 
is the way it protects 
the beauty of wood. 



ThompsonV Vtood froledor has q 
unique **ay of keep™ your house becto- 
lilut no mailer how uepy ihe v*eaih&r. 

In- FnC f r ihfil unique way really lbte& 
woyir. Thompsons prolecrs agamst mold 
ond mildew, waTer damage, and helps 
preyofil 1 lading and graying. Whaismore, 
Thompson's crystal clear woforproofing 
proieciion even gets better with age, 
Wife jusi one coot your wood tonne 
a Ipnqor Me expectancy ihfin you 
ever expected 



iave 



Wood ^ 
Protector 



fbwerftj/ werier- 
propters la 
pro fee r ogams? 
spiffing,. crack- 
ing ona rotting 

Protective Sun- 
screens to help 
pre^en^ fading 
and greying, 

Strong mMctaes 
te prefect 

agarfisT mo/d ond ^ 






Joe Cufte, Carpenter Chisholm, Minnesota. 

Works in sub-zero temperatures on a daily basis. So does his Skilsaw. 

S/(/LSAW 

made it firstttfe make it last. 



iMnnQN, 
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CAR CLINIC 

BY MIKE ALLEN, Assistant Auto Editor 




Sharp-Eyed 

I JUST HAD TO have my 
from brake* ralinscL The 
brake specialty store insisted 
that the front rotors had to be 
trued, even before they pot 
the car on the lift. The me* 
ehanic just looked at the 
brake through the wheel 
when (he car was in the park- 
ing lot. 

I'm not sure i needed tci 
spend the extra money— the 
rotors looked fine to me, 

JOHN SHERMAN 
ATLANTA* GA 

SraAe discs need to be ma « 
ch ined fora variety of rea - 
mns. If you wore through the 
pad matenal far enough to let 
the backing plate or rivets 
touch the disc , that's auto- 
matic grounds fora trip to the 
lathe. 

If the brake pedal pulsates* 
or if a dial indicator shows 
excess runout, it means at 



least one disc is out of true + 
and needs to be turnedr 

However, it's possible for a 
disc to be within spec and to 
not have been trashed hy met- 
al-to-metal contact, and still 
need machining. 

The surface of the disc that 
tj> swept hy the brake pad will 
wear away slowly. It won't 
wear uniformly t because of 
the granular structure of cast 
iron . The wear will leave cir- 
cular grooves around the 
disc t and these grooves will 
typically have a smooth, wavy 
texture. 

But, sometimes those 
grooves will develop sharp 
edges, like in the illustration. 
If the edges appear sharp, if 
they are sharp enough to 
catch your fingernail, then 
/imr to have the disc re- 
surfaced. This can sometimes 
happen more often if you 
drive in dusty environments. 



or use metallic pads. But it 
occasionally happens even 
with common asbestos-based 
pad materials. 

Incidentally, t always rec- 
ommend having both discs 
on the same axle turned to 
identical thickness. This will 
prevent one disc from run ■ 
ning cooler and pulling or 
wean ng differently , 

Was the mechanic able to 
tell i f your brakes really need - 
ed to be machined just by 
looking? If the surface was 
sharp-edged, yes. 

Soft Pedaling 

While coming down a hill out- 
side Greybull, Wyomirig, I 
had a very frightening thing 
happen. 1 was towing a 2F>- ft. 
trailer with my 1983 F-25Q 
pickup. Halfway down the 
MIL even though 1 was being 
careful to leave the truck in 
second and not use the 
brakes, when f went to pull 
off and stop for a while,, the 



pedal went absolutely to the 
floor. I managed to stop hy 
applying the trailer brakes. 
The front brakes were 
smoking, but no fluid was 
leaking. The pedal still went 
to the floor with absolutely 
nn resistance, but after 2(1 
minutes or so began to im- 
prove. 

After l!G minutes, they 
wert? fine, and we returned 
home with no problems. 

No one can tell me what 
happened, or how to keep 
this from happening again, 
DONALD HAMLIN 
BOTHELL, W A 

Donald, you boiled your 
brake flu id. Apparently * even 
the careful braking you were 
den ng was enough to build up 
a lot of heat in your calipers. 
And once the brake fluid 
boiled, there was no chi inn?, of 
developing any pressure until 
the heat had dissipated 30 
minutes later. So thaYs why, 
Here's haw to keep it from 
happening ago i n 

You were on the right track 
by downsh ifting and braking 
carefully rather than riding 
the brake pedal— this will 
keep temps dawn. 

Bu t what most petals don r t 
realize is that brake fluid is 
hygroscopic — it absorb wa- 
ter from the atmosphere. And. 
the more water it absorbs , the 
lower its boiling point. Your 
truck probably had the origin 
nal 7-year^atd brake fluid in 
U , as few people replace brake 
fluid unless there is a prob- 
lem. 

Get your hydraulic system 
flushed and refilled with 
DOT 3- at DOT 4 -approved 1 
brake fluid . Use a freshly 
opened can * and be sure to 
pump out alt the old fluid. 
Don't use the racing-type 
flu ids— they > have h ighvr bail - 
ing points, bid are much more 
prone to absorb moisture. 
Some people recommend 

f fYgff-ar fum to jwjyf jJfJ 
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The approach of Father's Day 
can bring about alt kinds of 
emotions. Even panic. And 
(hat car result in a hastily 
chosen he tx bottle of cologne 
White no gift can say p| all. 
one that shows a particular 
thoughtfulness might come 
closer to expressing haw you 
leel. The Braun shaver is such 

1; - : . 

■ irtmf a 



a gill. Every aspect of it has 
been meticulously thought 
Ihrough 

IIS thin profile is designed 
lo fit the (ace as comfortably 
as the hand. The rubber knobs 
provide a firm hold as well as 
quiet motor noise (a thoughtful 
tealure for early morning). 

Its three position switch 



ensures a precise shave . 

SWe it into Posuten One 
and the shaver, with its 
platinum-coated foil, glides 
comfortably over ihe face. 

Position Two combines the 
trimmer vmlh the fori to cut long, 
awkward hairs under the chin 
And Three extends the 
trimmer above the foil to trim 
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mustaches and sideburns. 

This approach produoes 
a close*, smoother shave And 
that has made Braun the best 
selling foil shaver m the world. 

Proof that a little consider- 
ation goes a long way 



BRflun 



□e&grted to perform better. 



* •- , a]?i.FX- jW 
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\Vs not what you say, but how you say it. 
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silkone- based synthetic fluids. They 
don't absorb water at all, and have very 
high boiling points. However, i'vc had 
trouble with them.andyou really should 
completely rebuild or replace the entire 
brake hydraulic system to change over. 

I recommend changing brake fluid ev- 
ery two years ¥ or more often if you tow or 
live in a wry humid climate. 

Calling Interference 

I connected a CB radio to the radio 
antenna cm my Corsica by means of a 
connector that I purchased for that pur- 
pose, Now 1 have a loL of static from the 
car's engine in the radio's AM band. 

Is there any materia] I can use to 
shield the connector and antenna wires, 
and eiiminate the problem? 

DONAU5 MORTON 
AUBURN, WA 

Take off that connector r reattach the car's 
antenna to the radio , and get a separate 
antenna for the CB . 

The interference isn’J entering 
through the connector— if s shielded. ITs 
partly an impedance mismatch r and 
partly noise from the ignition coming 
into the antenna lead from i the CB rtg, 
which operates at much higher frequen- 
cies and isn't intended to deal with igni- 
tion noise in the AM radio band. 






A Turn For The Better 

You're installing a sparkplug, say, or a teeny little nut 
way back i n some forsaken comer ol your car. You've 
managed to get the thing started by hand, finally. And 
after taping the skin back onto your knuckles, you 
reach for a real long extension to turn H the rest of the 
way down. Hmmmm — it s not a straight shot, requiring a universal adapter 

But your universal has been around long enough to make Itself as supple and 
compliant as a noodle. H droops. And Ihere's no room for both the extension and 
yourbloody, lorn fingers to start the socket over the nut. 

Don’t panic. Use tape. Pul a couple of turns around the universal, which will 
make it stiff enough to do the job without making it too stiff to swivel the necessary 
amount. 

Used up all the laps on your knuckles? Try a rubber band. 




MY OTHER TRUCK 
IS A MAZDA. 
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£ EROTMAN 






Your Corsica uses radio- suppression 
igmiion wires already— there's nothing 
to be gained by further trying to quiet the 
engine wiring . A Iso, the CB will be much 
happier with this arrangement . as the 
car antenna is poorly suited for use at 
those frequencies. 

Dial "O" For Overdrive 

I'm confused about 4-speed overdrive 
transmissions. In the city* should I use 
Lhe D instead of 0 h or just keep it in 0 sill 
the time? j. am z alone 

BUFFALO, NY 

Leaving the gear selector in l) a in most 
transmissions, locks out the Fourth gear 
completely. This will prevent □ certain 
amount of busyness in the transmis- 
sion 's shifting wh de in traffic. It will aim 
improve driveability, as the trans won't 
have as many downshifts to make when 
you nod the gas for o brief hurst of speed. 
If the busyness bothers you, or if you 
find driveability improved arou nd town, 
then use D around town und o an the 
highway. You won't see significant 
changes in either the drivetrain 's longev- 
ity or fuel mileage in either case. J us, t be 
sure to use Q on the highway 
And if you're used to using o full-time, 
and you're not sure if you ll remember to 
shift to o after using i >— if this whole 



explanation seems like splitting hairs 
—just use u all the time. 

Oil s Well 

My 1980 V W bus developed a very hard- 
tu-start attitude. \ bad the oil changed 
last week— and now ifs fine. 1 know the 
fast-lube shop didn't change anything 
except the oil and a leaky valve cover 
gasket* because I watched. 

Why would changing the oil make it 
start instantly? The mechanic there 
says he has no idea. 

REBECCA GLASER 
MIAMI, OH 

Its not the oil at all, A leaky valve cover 
gasket will let excess air into the PCV 
system, which duinps into the intake ple- 
num after the fuel-injection's metering 
box . The metering fear tells the injectors 
to inject just enough fuel for the air its 
metered-^and the leaked air makes the 
mix way too lean to start . 

This will also make your bus not start 
if the oil filler cap is left off. or if you for * 
get to replace the dipstick. VM 



DO YOU HAVE A CAR PROBLEM? 

Jyai a.tfc .tLtr tijAtfj u r i& Merit wur ijvrxtii? n fa f 4i r 
tUrrir, Pvjm iar M rchan j> j , £24 W. 57th Si. , flfrv.' 
York, j V}' 100J9. White letlm, faxes or phone 
ratU riiNNor hr riHjfuismrf intii tfduaJJg, pnihlrmtt 
Hfyrrirrnl mtrrnMt vnfi (h* {UxnuwfYt mtfK coJwmn-. 



SERVICE TIPS 

■ Acura TSB S0-O1 9 is intended lo dis- 
cuss paint problems pn Inlegras, but l< ap- 
plies te most modern cars as well. The 
TSB details the removal of iron-based In- 
dustrial pollution i Tom painted surfaces 
using an Industrial cleaner. The proce- 
dure® discussed ere substantially difler- 
ent— and mutually incompatl bio— with 
I hose lor dealing with acid-rain spotting. 

■ Toyota Tercels* Corollas and Camsys 
equipped with manual iransaxles do nor 
necessarily require replacement of slop 
pe^type engine mounts simply because 
the webs in the mount are broken. The 
webs ana only for ease ol assembly, and 
donl havo any Junction, Adjustment of ?he 
mounting bolts may cure excess noise or 
vibration TSB04 2B-09 004 

■ Owner® of f S&4-B6 Ford products that 
use a MAX-ADD style ol dipstick should 
check TSB 8H-fl-B9. The MAX Nne repre- 
sents an upper limit of Vfe-quari overfill, not 
the recommended Fill quantity. Use the 
quantity of oil recommended in the own- 
er® manual— don't just fil l Id the merit. 

■ 19S7-B8 Chrysler tad cars and vans 
with tiie 3.0L M Usutxshi engines may have 
trouble with the throttle plate sticking in 
extremely cold weather. Moisture builds 
up on the throttle plate, and it may require 
excess Force to break it tree first thing in 
the morning. TSB 1M1 -3® covers instal- 
lation of PN 4419456. which will convert 
the intake system to use healed, drier air 



How would it teel attacking dry washes, 
instead of merely surviving them? To literally 
plow through mud pits, rather than circle them? 
It would feel like a new Mazda 4x4 Truck, 

You'd feel the brute strength of a ZjfvlireT 
engine. The stopping power of a 
rear Anti-lock 
Brake System. | 

And the 

■ 

protect ion of a 
36-mon t bJ 50,000- mile “ hum per-to-bi ) m per ” 
warranty.' The best basic warranty in the truck 




business. In short, you’d feel in total command. 

Now introducing the Mazda Value Pack. 
Twelve extra features at no extra charge. 

Such as cut-pile 

carpeting and a rear 

bumper. Plus, cash back tor a total 
savings of up to * 1,779 
from Mazda, depend- 
ing on the model you 
choose"' So head to your 
Mazda dealer for the toughest off-toad vehicle 
you can drive, without going through hoot camp. 



It Just Feels Right: 



Vehiclr ihusn n SL5 M *S« |Dur Oukf fa limbed aimmi ikiaib- bat.1 mi 4%iint cish b*d mi 4x2#, eAh 5E-5 rairm pckqp i 

all fenm Mi:di m no tmi charge: Offer mdi won. 5« deikr fw iknJs. £ 1990 Waji Mrfnr ci America, In. 



5E-5 ispirm park^e vMlueEdT LE-Softicm (utkip 



SOME HAVE OUR FLAVOR 




SOME OTHERS HAVE OUR PRICE. 



THAT PRETTY WELL SUMS IT UP 



SURGEON GENERAL'S WARNING; Smoking 
Causes Lung Cancer. Heart Disease. 
Emphysema, And May Complicate Pregnancy. 
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Restoring World War II vintage planes is 
an investment in history. 

BY FRED MACKEftQDT Contnburirtg Editor 



mm rSSIMMEE AIRPORT. 12 
BC mil es sit i tit h west i iR I Hum I' i , 

B Is unique among the many 
World War II airfields that tint 
Florida, Built in 1IH2. it served ii*= ;i 
training base tor America V first 
Stealth airplane. the P-61 Black 
Widow night fighter. It is. thus, 
somewhat ironic that although no 
flying P-tll sexist today. Kissimttiee 



is still home base lor a lot of other 
operating World War 1 1 aircraft. 

The airfield is the location of Reil- 
ly Aviation and one of the world's 
finest collections of WWll war- 
birds, both flying and in the process 
of restoration. Tom Reilly moves 
liken man with n mission , It is diffi- 
cult lo tell whether this frenetically 
active 47-year- old possesses the 
company with his name on the dour 
or it possesses him. 

The human dynamo cautions, 
“Watch your head.*’ as he ducks un- 
der t hi' bomb bay of a Consolidated 
R-24J Liberator bomber and hauls 
himself up into the cockpit. I had 
been toll I that it was this particular 
restoration — which is u legend in 
world rd circles — that did the most 
to establish Reilly's reputation as 



Restored to mint rondlUon. iftli 
P -51 is among the fasten piston 
planes ever to fly. 
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the world's leading rebuild er of flying 
war birds. It is the only fully restored 
flying B-24J En the world. “Took 
97, (KM) hours to rebuild, ” says the slim 
entrepreneur, as 1 struggle into the 
left seat and begin to fondle t he throt- 
tles which first fed power in 1944 to 
the airplane's four 14-cylinder. 120(1- 
hp Pratt &. Whitney rad i a Is. The 
flight controls, like the rest of the air- 
p ane, look no more than a few months 
o rj. “It’s probably worth a couple of 
million today," Reilly says of the 
37,000 -pound behemoth, “but as his- 
tory. it’s priceless,” 

He motions for me to look out the 
side window and dow n al a vacant 
space rm the right wing where the 
number tw o engine is supposed to be. 
“We're swapping out that engine 
right now," he says. "Shell be leaving 
for California soon,” Reilly says that 
the B-24 dies 200 to 300 hours a year 
between air dhows, trundling around 
the country' at a sedate lt>5 mph, It 
was originally certified w ii.li a 290- 



mph top speed ‘‘We never push these 
ays. "The 

point." No sooner do I get comfort- 



eiigi nes full -out /’he says. " i'h era's no 



able in the cockpit of the bomber then 
Reiiiy is rushing me back down 
through the bomb bay and into the 
Florida sunlight- "Watch your 
- , . Oops!* 1 he says, a split second be- 
fore I smock my head on a bomh rack. 
As we emerge, a brightly polished 
North American P-bi Mustang, with 
"Crazy Horse” letter etf prominently 
on its cowl, fires up on the ramp, its 
1490-hp Rolltt-Roycc Merlin engine 
thundering in anticipation. “He's go- 
ing up for 11 hop around the patch. 
Gets an hour for rides, but 

(hat’s probably near what it costs 
him. If a tough to make money in (his 
business. You've goL to love it." It 
wad a ride in another Mustang IS 
years ago that originally honked Reil- 
ly on warbirds. 

Motioning for me to follow, my 
guide charges across the ramp, 
jumps on an airport tug, di- 



rects me to sit. next lu him. ami begins 
to push u North American ATB train- 
er back into the hangar to fill the space* 
recently vacated by (he liberated 
Mustang, The "Harvard" was the pri- 
mary train mg aircraft in die ' Ids. 

A hangarful of history 

“ I like to keep the hangar full." Reilly 
says. "Give the folks lots to see.” 

The Reilly Aviation hangar it- only 
pari museum. All of thi* plane? in it 
1 hut, aren’t lieing actively restored ore 
How n regularly. 

"Hear Hint?” Reilly asks, jumping 
off the tug ami pointing to the back of 
(he shop where a rivet gun ia loudly 
chattering away reassembling t he 
firewall of an F4U Corsair 
fighter. “The visitors love tu 
know that they’re here 
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where restorations lire actually going 
on," he says. 

Moving purposefully ahead, Reilly 
points up at u ponderous-looking 
Grumman TflM Avenger, a huge 3- 
sent, single-engine, torpedo dive 
bomber. Even though the carrier- 
based airplane's huge wings are fold- 
ed demurely hack against Its aides, 
the airplane is un less imposing. "The 
TiiM is the plane George Bush flew its 
n kill m the war," Reilly says, “Pretty 
big bunt I ful fora Hh year-old, wouldn't 
you say?” 

Walking in front of a Nort h A meri- 
can T-2fc, a ’&0s tricycle gear trainer, 
Reilly colls attention to a puddle of oil 
under l ilt- engine. "Great feature of 
the round engine*," he says only half 
in jest. "If they’re not leaking, you 
know they’re out ufoil.” 

H<- introduces me to the previous 
owner of the T-28. a Jd- 



year-old surgeon who is standing next 
to the airplane in the hangar, 1 ask 
why he sold the airplane. “I'm buying 
u T-33 this weekend," the doctor says, 
referring to Lockheed's 2-seat ver- 
sion of the F-80 Shooting Star. Why 
does he fly warbirds? “It’s a chal- 
lenge," he says, "u very serious busi- 
ness. When you do it right, you 
become one with the airplane and 
there's nothing else in the world to 
equal that feeling." I ask abuult he ex- 
pense, "Oh, the T-&J will horn 250 gal- 
lons per hour but, really, money is no 
object when you’re talking about 
these things. If you’re lucky enough 
to he able to nu n one. then you have to 
just jump out and grab the 
opportunity." 



T-33 T-BIHD 



P-5T MUSTANG 



Reilly whisks me away, stopping in 
front of a B-25J Mitchell bomber 
which, he explains, is about three- 
quarters of the way through the res- 
toration process, Jt is the eighth R-25 
Reilly has restored, and the- type of 
medium bomber used in the Doolittle 
Raid on Tokyo in April, 1‘142. "Check 
this out." he says, pointing up at an in- 
tricately and beautifully wired junc- 
tion box on the wing, just freshly 
restored. Reaching down, he picks up 
n large and heavy rat's nest of old wir- 
ing harness, "This is the original,” he 
says. "All the old wiring goes. We 
make all our own harnesses," 





Better than new 

Reilly's arm sweeps the hangar, "The 

S lants we restore here are actually 
etter than new when we’re finished 
with them," the ex-New Jersey na- 
tive adds. “For one, we do much 
better corrosion protection. The 
treatments we have today are much 
better, plus longevity wasn’t a prime 
consideration when most of these air- 
craft were built. They were marie for 
a purpose — to win the war — and no- 
body figured that they’ll have to last 
more than a couple of years at most, " 
He picks up an aluminum aileron. 
“We delaminate parts like this to 
check for corrosion. We drill out all of 
the rivets and separate the individual 
layers. If there’s too much corrosion, 
we use the old piece as a pattern to 
make a new one. It’s all tremendously 
time consuming.” 

Stopping next to the Corsair, which 
is in the early stages of restoration 
but already has its distinctive gull- 
wing configuration clearly in evi- 
dence, Reilly uses both hands to heft a 
big, newly machined piece of alumi- 
num, part of the wing attachment. 

“This piece probably Look a hundred 
hours to machine. We have to make a 
lot of parts like this ourselves,” he 
says, "Even if an outside shop were 
able to do it, they wouldn't. They 
wouldn’t want the liability." 

The Corsair is one of the more pop- 
ular warbirds. During the war, it was 
referred to as "the cigar” because of 
its very long engine compartment, 
which in one version housed the larg- 
est engine ever put in a fighter air- 
craft up to that time, u 3000-hp Pratt 
& Whitney Wasp Major with 28 cylin- 
ders in four rows. “You have to be 
careful how you add the power to this 
airplane,” says Reilly who possesses a 
special unlimited LOA (letter of au- 
thorization) from the F AA to fly any 
high-performance, piston -powered 




aircraft made. “Put the spurs to it too 
fast, and it’ll take you side way's real 
quick." 

Jet fighters from Junk 

Next to the Corsair sits one of the last 
to be built of the ’50s vintage McDon- 
nell Douglas TA-4J Sky hawk, a 2-seat 
version of the famous light jet fighter. 
The one wc are looking at entered ser- 
vice in 1372, At 7700 pounds, it was 
one of the lightest and most popular 
jet fighter/trainers ever built. "Look 
at this," Reilly says, his finger tracing 
a jagged line going down the freshly 
green-primened fuselage just behind 
the cockpit. "This is where the gov- 
ernment cut this airplane in half when 
they junked it. They call the junking 
process 'de-mi l-ing.’ We bought both 
pieces and put them back together." 
Pausing for a few seconds, Reilly 
adds, 'T guess you could call w hat we 
do fre-mil-mg.' " 

The government junks the jets to 
prevent them from falling into the 
wrong hands, says Reilly, so it's 



tough to find examples that can be put 
back together. He points to a wrecked 
A -4 sitting on a Lruck, one of 1U of the 
type on the premises- "I [licked that 
one up in Pensacola just yesterday,” 

He sees the jet warbirds as the hot 
area on the current warbird scene. 

Already a lot of the Korean and 
Vietnam era jets are becoming very 
difficult, if not impossible, to find, 
"People are putting them together 
from parts,” he says. 

How does a person get into war- 
birdsY I ask. “The Experimental Air- 
craft Association has a great warbird 
division,” Reilly says, “and the Con- 
federate Air Force also does a great 
job. Even if you don't have a Tot of 
money to spend, you can volunteer to 
participate in the restorations or the 
other activities of the clubs. We have 
a lot of people doing that here- U’b a 
great hobby. You can get up to your 
elbows in history,” 

Reilly rushes out the back door of 
the hangar and into what looks like a 
junkyard. Hulks of vintage airplanes 
are recognizable, but mostly there are 
just piles of parts. It is a fascinating 
work! where trasby-looking chunks of 
granulated aluminum are coveted like 
rare jewels. 

“Watch Lhose fire ants!” Reilly 
cautions, as I step over a tog and 
approach the wingless and tailless 
fuselage of a gutted PB4Y-2 bomber, 
the Navy version of the B-24 which 
was used primarily as a surveillance 
airplane and for antisubmarine war- 
fare. "A guy lived in this thing in the 
Everglades for 25 years. It’s the only 
B-24 in the World with a jalousie pic- 
ture window'!” 

Risks and rewards 

The remains of a bumed-out Corsair 
lie in a heap, its melted engine and 
contorted prop giving testimony to 

(JHeaw hint Ut naps ill) 
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What does Jvan drive? We lift the iron curtain on the cars of Russia, 



BY JIM DUNNE, Detroit Editor 




ND I THOUGHT the pot- 
II holes in New York City 
streets were bad. They fed 
like a stretch of brand-new interstate 
compared to the potholes (or should J 
say .small bomb craters?) that litter 
the streets of Moscow. I did my best 
to hang onto the wheel of the bouncing 
Akko sedan. iinLvveen the 
holes, the heavy, wet snow, 
and the possibility of being 
polled over by the KGB, 1 
was ready having a time of it. 

The Russians may be picking 
up on things of the West, but 
when it comes to inviting 
journalist* to matt test some 
of their cars, they've got a 
long way to go. 

For example. I never did 
see n test track in my 10-day 
blits of test driving five Rus- 
sian cars. I had to rely on dic- 
ing with Russian traffic on 
public roads — traffic consist- 
ing mostly of 12-ton Z I L 
trucks— and either seat -of- pants or 
stopwatch-timed runs for accelera- 
tion. driveline reaction and chassis 
behavior. Brake tests consisted of 
drag racing one of the ZIL trucks for 
the slot in the next lane and then 
smashing on the brakes to see if they 



would halt the Aleku before the lum- 
bering truck in front did. 

Still, in all, I did come away with a 
strong feel for the Aleko and the other 
Russian ears I drove while making the 
rounds of some of the Soviet Union's 
major car and truck plants. 

[ found that while many of 



car designs are da ted —Volga and 
Lada are two examples — the country 
is beginning to turn out a modern line- 
up of tfuhcompactst minis and vans 
that approach the design level of small 
cars built in Western Eurgjje and the 
United States, 



According to current plans, Rus- 
sian cars will soon be better. That's 
because their auto industry is tapping 
Western technology and production 
know how in a massive renewal pro- 
gram, Russian Job One is to build pars 
of world-class quality. Job Two is to 
number of those cars 
to the West, especially in 
Europe. Eventually, in the 
19S34995 time span, accord- 
ing to present plans f you will 
see the successors to today's 
Alektip Samara and Tavrias 
un streets in the United 
States. 

Aleko 141 

Like other modern Russian 
cars, Aleko is similar in chas- 
and powertrain to many 
Western designs It carries 
features like front-wheel 
drive, I eft hand steer, disc 
brakes, 5-speed transmis- 
sion and hatchback body. 

Dimensions are similar to a Dodge 
Shadow or Ford Tempo, though ihe 
Aleko is only offered as a 5-door 
hatchback. Length is 17 1.1 in., wheel- 
base 101.6. and height is 52 in. Front 
and rear track are a fairly narrow 56.7 
and bn.H in, Akko's overall design 
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LADA SAMARA 2109 



appears t<> be Renault derived, with a 
longitudinal 4-cylinder engine of L6- 
or 1. 5-liter displacement and a light 
curh weight of 2200 pounds. 

Inside are many of the comfort fea- 
tures you see in Western cars, includ- 
ing lean-back front seats and folding 
rear seats that change the luggage 
compartment into a spacious cargo- 
carrying section. Large, round 
gauges for speedo and tachometer are 
European style, easy to read and 
propped directly in front of the driver 
for quick viewing. A little disconcert- 
ing is the hard material that covers 
the inside of the doors. The instru- 
ment panel produces' an appearance of 
Spartan simplicity, almost starkness. 

Typical ofEuropean low-price cars, 
Aleko seems underpowered by U-S, 
standards. Engine revs must be kept 
high to make best use of transmission 
ratios. Aleko's manual rack-and -pin- 
ion steering is tight, responsive, but 
at the same time highly sensitive to 
Moscow's numerous potholes. The 
steering wheel saws back and forth as 
the road w heels drop, then rebound. 

Overall, Aleko’s rifle and respon- 
siveness is more like a European car 
than one of American or Japanese 
design. For comparison, the ride is 
firm to the point of being stiff, engine 
power is borderline low, and the inte- 
rior lacks the comfort and softness of 
the more popular cars sold here. 

ZIL Limousine 

This is the car that caused a sensation 
last fall when Secretary Gorbachev 
visited America and spoke at the 
U.N. He brought along a few Z) 1 .s for 
his short tours of the city. Even with- 
out the police escort, the ZIL would 
have been a t raffic stopper . 

First thing you notice is the car’s 



length. Alongside the compact cars 
that dominate Moscow's traffic, the 
ZIL looks enormously long. And 
stately. Its dimensions rival those of 
some of our own limes. Wheelbase 
spans 144 in, . or 137 for a shorter ver- 
sion, while overall length is 247 in,, 
226 on the compact. (Lincoln’s Town 
Car, by comparison, has a wheelbase 
of 1 17.3 in. and a length of 21 il in . ) 

U nder Z 1 L’s hood is a h usky 7- liter, 
overhead -valve, all-aluminum Vy, 
with a 4-hhl. carburetor that develops 
300 horsepower. ZIL’s unusual 5- 
speed automatic transmission is Rus- 
sian-made and moves the 6000-pound 
ZIL easily at speed. 

I f you measure by fed, Z1 L is solid- 
ly built. Doors seem as heavy as those 
in a small vault, though they swing 
open easily and close with an impres- 
sive thud,' 

Inside, the front compartment 
looks like most luxury cars. Leather 
seats and burled walnut trim are fea- 
tures. Air conditioning, till and tele- 
scope steering column, electric 
windows, stereo cassette player and 



the gearshift lever atop a center con- 
sole are familiar to prestige ear driv- 
ers. A glass partition closes off the 
rear-seat passengers from the driver. 

Driver and front-seat passenger sit 
in seats that combine bucket-type 
comfort with La-Z-Boy size. Comfort 
is the number one goi here, and the 
ZIL delivers. ZIL’s ride is on the soft 
side, as befits a luxury lime, Critics 
may even notice a touch of float. But 
its suspension soaks up Moscow’s pot- 
holes easily. Riders feel neither the 
shudder nor shock that shake Russia's 
compact sedans. On turns, however, 
the whole body rolls severely. 

ZILs have never been sold to pri- 
vate persons, but that may change 
soon. 

Lada Samara 2109 

We tested the Samara by making 
straightlinc acceleration runs down 
the wide, mile -long avenues in 
Togliatti where the car is built. Zero- 
lo-BO mph runs were clocked by 
stopwatch, and run wdth green en- 
gines, so elapsed times are close esti- 
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mates at best. On the plus side, the 
roads were dry and flat level, and the 
contribution of wind speed was negli- 
gible. 

Best acceleration time to 60 mph 
from a standing start was in the 16- 
second range, an indication that the 
1, 6-liter Four is a bit small for U,S. 
driving standards. Lada executives 
are aware of the performance de- 
mands of C.S. drivers, and plan to 
have a more competitive car ready for 
U_S. sale before 1995. Still, with a 
curb w eight of 1980 pounds, the 
Samara design is on the right track 
toward good performance and fuel 
economy. 

Offered with front-wheel drive and 
5- or 3-door body, Samara could fit 
right in with the smaller sedans you 
see running in Western European 
capitals. Its dimensions of 157. 8-in. 
overall length, and 96.9-in. wheelbase 
are slightly shorter than those of the 
Plymouth Horizon. Interiors are laid 
out to be flexible. The rear seats 
swing down to Lhe floor to convert the 
rear compartment into a large load 
area. 

Oka 

Smallest of the group of modern Sovi- 
et cars, Oka is a special vehicle, de- 
signed to fill the needs of low-income 
buyers, and also to sen e as transpor- 
tation for handicapped citizens. At 
3760 rubles, or $6000, Oka is less than 
half the price of the Samara, and well 
within the reach of Togliatti workers. 

Oka is just getting up steam in the 
production line, but it should soon be 
one of the must common new cars on 
Soviet roads. Built in a tiny 3-door 
hatchback design exclusively, the car 
is powered by a 2-cylinder engine, and 
has front -wheel drive. Overall, the 





car is a simple execution of a design in- 
tended to he purchased hy most Sovi- 
et workers. Its interior is small by 



most measurements. 

Despite the car's light weight, it 
will only accelerate to 66 mph from a 
standing start in 20 seconds. This is 
not a car for export, but a specialized 
design to meet special market needs 
in the U.S.S.R. 

Tavria 

A cat eh-as -catch-can test drive on 
Moscow's snowy nighttime streets 
was my introduction to Tavria, a 
Festiva-ILke, 3-door hatchback that is 
one of the newest high-production 
cars in the Soviet lineup. 



Tiny 3‘door Oka has a 2-cyUruJer engine, 
Talk about basic transports Ion. 

Even with four adults aboard, 
Tavria accelerated briskly through its 
four lower gears II never got going 
fasL enough to try overdrive). Steer- 
ing through the rarft-and -pinion con- 
nection was direct enough to jerk the 
steering wheel as the car passed 
through the potholes. 

Tavria is considered a small family 
car. but one that furnishes a number 
of items that place it above the basic 
transportation class. Major dimen- 
sions are within an inch of those of the 
Honda Civic, Overall length is 146 in., 
while wheelbase is 91. 4 in, 

Chassis design is similar to those 
found in most small cars. Brakes are 
disc/drum, while the suspension uses 
Mac Phersnn struts in front and a solid 
axle with coil springs in the rear. And 
the car is fairly quiet. 

Tavria is designed for young per- 
sons choosing a first car. the kind of 
vehicle 'indispensable for people who 
travel to and from work," according to 
a Soviet brochure. fM 
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from Hydra-Sports (our test boat was 
hull number one). Unofficially nick- 
named the "Big Banana" because of 
its bright yellow gel cost, the DV 225 
blistered the water in hole shot and 
top speed. Fis liability, due to ideal 

layout and numerous sporl-wpecifle 
features, was second to none. 

Fit and finish on all Hydra-Sports 
models is top-notch and this one is no 
exception, right down to the color- 
matched, tandem-axle trailer with 
blue-anodized modular wheels. Some 
of the noteworthy detail work in- 
cludes: recessed fore and aft cleats 
turned inward, deep-lipped alumi- 
num hatches, plush glass work in hull, 
adjustable bucket seats, rad in; cas- 
sette unit and CMC remote ignition. 

Fishing features are numerous and 
hegin with a single-console layout 
that has plenty of cockpit space to 
place open tackle boxes during the 
heat of battle. Others include: in -dash 
sonar, bow sonar recorder, air induc- 
tion system for large recirculating 
livewells, and immense, raised cast- 
ing decks. 

About the only gUlch we could find 
had to do with handling during wheel- 
lock turns, which was poor due to a 
high jack-plate setting. But this set- 
up— uaing a 27-in. OMC Shooter prop 
—worked well in straightahead, flal- 
w’ater tests. To get belter prop bite 
for improved handling and rough- wa- 



BYJOESKORUPA 
Boating/OuEdoors Editor 
PM Photos by Torn King 

T hese are the bad or 

boys of bass. The bubbas 
named Hoot and Hank and 
Skip and Ty. They drive 
semicustom Suburbans and tow 
matching, tandem-axle trailers. 
Their boats are embedded writh 
enough metalfiake to blind a man not 
wearing polarized sunglasses. And 
they're equipped w-ith the biggest 
powerhead the transom will hold. 

We're talking ultimate bass boats 
here, son. Tournament rigs. The fast- 
est flat-water performance hulls on 
the market. You know’ which boats 
I'm talking about — 20 ft, long, 
equipped with 200-hp outboards 



(Evinrude XPs), jack plate, 4-blade 
prop, three batteries, dual -aerator 
livewells, trolling motor, multiple so- 
nar units, immense fuel cells and lock - 
able storage for more rods and reels 
than you can afford to buy. 

PM brought together five of these 
ultimate rigs for a shootout at the 
Butler chain of lakes in Central Flori- 
da. We went over the boats with a 
fine-tooth comb, wrung out the last 
rpm we could find, and even did a little 
fishing. The test produced a winner, 
but each of these boats is a fine c hoice 
in itself. After a little high-tech 
tweaking, each cracked the 70-mph 
barrier and proved to be a true assault 
weapon for catching Fish* 

Hydra-Sports DV225 

Bragging rights for this year’s top 
bass attacker go to the new DV 225 




HYDRA-SPORTS DV 225 
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Warp speed and fishability converge in a 5-way 




ter performanee 1 you can always drop 
the drive unit deeper into the water, 

Skeeter 200 SX 

The sport-specific design of Skeeter’s 
new 200 SX elevates the concept of 
tweaking to a fine art. In addition to 
being the fastest boat in the fleet 
{tied), it was also voted beet-dressed 
by the test team for an outstanding 
level of fit and finish. 

The 200 SX may appear like a 
standard, single-console bass rig. but 
look closely. Two separate live wells 
have induction jets to add fresh air to 
the recirculating water and night 
lights, too. Aluminum hatch lids arc 
lined with insulation to prevent build- 
up of condensation. Four are 
equipped with pneumatic lifts. Be- 
neath the wide cockpit bench is a 
dedicated spare-prop box and pedes- 



tal seats have removable padding (lin- 
er is attached with Velcro) to aid 
drying and avoid rot. 

Other features of note are a re- 
cessed rubber bow pad with grip 
studs, two large lockers holding 36 
rods and reels each, padded dash, jack 
plate and a tandem -axle trailer with 
mag wheels, radial tires, center 
roller, Bearing Buddies and a unique 
bow locking pin. To further empha- 
size a top -of- the- line approach, the 
boat came with two leading-edge 
Low ranee LM$-200s, units that in- 
terface sonar and loran functions. 

Two items you can't see are also 
noteworthy. The hull has a balsa-rein- 
forced running pad and the transom 
features directionally laid glass set 
along stress lines. To the test team, 
this is a boat without glitches. A prop 
swap might improve hole shot, but 




few fishermen need a boat that goes 
any faster, 

Cajun Grand Prlx TX 

The assault weapon of the fleet is the 
new* Cajun Grand Prix, with a new- 
concept layout that has a center- 
mounted cockpit and enough raised 
deck area to land an F-14 Tomcat. 

This boat is unique in several ways. 
The walk a round deck and small t 2- 
man cockpit produce fleet- leading 
casting area and the only fully protec- 
tive windscreen, which performs an 
important function at 70 mph. 

Another unique feature is a mid- 
mounted gas tank. Most bass boats 
favor aft mounting. The test team was 
divided on this decision. On the one 
hand, it resulted in bow-down hole 
shots for improved visibility and fleet- 
leading hand ling in comers and rough 
water. On the other hand, a few mph 
were lost on top end, although no jack 
plate was used- 

Some features we liked include fore 
and aft live wells, in-dash sonar, bow 
sonar recorder fixed to reversihle 
hatch lid (flip it over to store), man 
storage box beneath dash, fore and all 
receased cleats, Lifetime Transom 
(50-year limited warranty ) t and Trail- 
boss tandem-axle trailer with chrome 
wheels and Bearing Buddies. A radio/ 
cassette unit was also included. 

The Lifetime Transom deserves 
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special mcntiuru I (As an aluminum 
grid filled with a gbu^and resin mix- 
ture sandwiched between layers of 
gliLs-s, It could probably withstand a 
direct mortar hit and is a good exam- 
ple of the kind of leading-edge design 
thinking that goes into a Cajun boat. 

Tracker Nitro 2000 

Nitre is a good name for a boat that 
scorches water like its engine run- 
ning on racing fuel. Our Tracker 
Nitrn, which comes fmm a company 
renowned for affordability, ran with a 
very conservative sec up (no jack 
plate) janil still led the fleet in top-end 
speed ftiedt It was among the leaders 
in hole shut, tiMi. 



And yet, this fe actually a hybrid 
hunt for 2dncome families. Dad gels a 
screamer with loads of rod storage, 
dual aerated Jlvewell and dedicated 
tackle- box space, while mom gets u 
protected twin-console cockpit with 
an option to add snap- on forecleck 
ads fur extra seating. Hard-core 
asxers may nut want a second con- 
sole, which is an obstacle that eats up 
deck space, but the Nitro 20fm is so 
solid in other areas that it works a* a 
serious fishing machine und as a eom- 
prumise for the second wage earner, 

A iew of the features we especially 
liked are the aluminum hatch lids, in- 
dash sonar* built-in water tempera- 
ture gauge P hciw and helm sonar 



recorders* compass, pH and water- 
darily gauge, removable aft hatch for 
access to batteries ?>il reservoir, aer- 
ators, Trails tar tandem-axle trailer 
with mag wheels and the lowest price 
lag of the fleet. 

Shadow 210 V 

The dark horse of the fleet is the new 
210 V, made by small. Kentucky- 
based Shadow, Not only did this bass 
battler keep up with the better- 
knuwFi names, hut it distinguished it- 
self in hole shot, top-end speed and 
several fishing categories. 

This is a genuine state-of-the-art 
tournament rig with sound funda- 
mentals — -single -console layout,, 




TEST PARAMETERS M 

Speetf and laming oaia are tesull of runs x 
willi two riders and maschcd fuel loads. 
Solo (op-end figures achieved with single 
odor and change of prop and/or engine 
height. Top-cod ranking is average of 
solo and douttfe-nder Figures, Chari 
teg ms wiFh bold number indicaSing rank. 
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OVERALL RANKING HAKE MODEL 
lOA Seam Weigh t Fud C apacity 

Top End DcuMe Solo 

Accoiefahor* Q-JSinph 

Peek Ana Ralaati Cockpil 

U vwl l Volume 

Rod Slo wage Space 

Eradicated Siwaac Spree 

RfhatajlB y 
Hi and Finish 
Price 
Addrvu 



Bwr Ut equipped 
wflh VS 
Evtnrude XP zoo 
designed 
specially foe 
Ngh-pefformamce 
baja bqatrng. 




1 . HYDRA-SPORTS DV 225 

^■r-^50Qllw.-5flgel 

2. 63 0 mph 72 0 mph 

1 . 5.8 see , stra^nrahoad screamer 

2. SfltiSsq H I3 63sq H 



3. JSgai .two^eparaio wpasiriftitem _ 

4 . 1 3.44 ci i. fE. , tug single Irctoor 

4. 14.4 ey h igfgeiiy&^iiacuTiritospa&a [ 

1 ■ I tlsdl S^ngiEhCQfVMio layout, sarga casting argas | 
J+ /tied] Super g lasswork, Iniiler , recessed c4ea1 s 




m.&oo 



Hydra Boohs. 1 00 Oceanside Dr, 
Nash vita, TNS73M. L&16f38MfiS2 



Plmh bucket war 
is adjustable. 
Copious leg- 
arid knee- 
room. Remote 
ignition. No 
windscreen. 



2. SKEETER 200 5 k 

ggr 

1 (Hed | 73 1 mpM75.Qnnpn 

4, fl 0 SOC . prop S/rap n*flN hasp 

3- 63 Bsq ll. 1B.6sq ti 

4 . 3 1 gal . two alt qompajimonE& 

2. l fl ifi cu h. two sepaxele boxes 

3- l j l>4 £ij n C8 Pftd prop ftO* ir>Cl»Ji. 1 »J 

1 . i had \ Single consol. air jol ir iiv L-ndls _ 

1 , (lied) Supem seal s, hull and tracer 

$21.000 

Skwter8&ai&. P.O Box 230. 

Kilgore. TX75W2, f&i 4)984-0541 



Unobstructed 
sighlflne qf 
gauges. Note 
folded down 
Inran antenna Iqr 
Interface with 
sonar graph. 
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stepped hull, planing pad, jack plate, 
3-acruss btmch scat* handy locations 
feretertnmies, heitI affordability. 

The 210 V was t Me urdy boat with a 
fnot throttle, allowing the driver to 
keep hnlh bands on the wheel at 70- 
plttsmpb. This feature, plus a well-be- 
haved hull that handles corners at 
speed, made the Shadow a fleet leader 
in overall handling. Other outstand- 
ing features are eockpitdevd tackle- 
bus storage with tie-flown hooks, 
removable flipping deck (optional), 
trim controls on steering wheel and 
drive control t fore and aft cleats, and 
well-placed grab handles. 

Hull construction is smother Shad- 
ow strong point. The about transom is 



made < if a so li d j ii ecu of 2 V in, m:i hog- 
uny, the planing pad has a balsa core 
and the hull and sleek art thrmigh- 
boltud then glared together. These 
boats are built to last and Shadow 
appears here to stay. 

The muscular Ev in rude XP 2l)U is 
the main reason all five test boats 
cracked 70 mph. This S500-hp t loop- 
charged {mu'er plain, designed specif- 
ically for bass boaters. conies with 
race-type engine mounts and is de- 
signed for high rpm. Overheat protec- 
tion and variable* ratio oil injection 
help the W V8 pnwerpbnt run near 
the dOOO-rpm redline, when 1 all the 
rigs wanted to be. This was especially 
true when we turned the reps loose to 



dial in their rigs for nolo rider top- 
speed runs. iPM's standard method is 
to run w ith two riders* i 
Top-of-lhe-line bass brj^its, today, 
are highly developed creatures, su 
much so that trying to find differences 
in fit and finish, construction. ft> liabil- 
ity, deck area and stowage is like 
splitting hairs. Several top names in 
lire field, in fact, refused to partici- 
pate in our test because the bouts in 
our fleet are nipping at their beet and 
cuinpurison^esting Was considered 
p< >t e mistily th reat ening , 

If warp^pecd and sophisticated 
sport -specific design gel your at Iren n- 
lin flowing, then one of these bass 
Idas ters is the boat for you . m 




A . 63.9 mpTi TO 



I (lied) 7£6mph7&5mp*i 



3 ea^hTjmpn 



5 . h A s-o-r: , rDr^Mrj h jnl ! Link slows il flown 



2_ *3 4 s£i . hasteYonwiEh Eonservalivo seEup 



3. 6 b soc eifc o i lent speed and handling 



T. M.igs*:a 1t.9b6sq.n 



4. 61 69 sq H 19B-5sq Ii 



5. 6&.33sa rr.gi.sasq n 



3 CAJUN GRAND FFHX TX 

is'e^-iswtte^flai. 



4. (TIED! TRACKER NITRO 2000 



4.(T I E O) SHADOW 210 V 



80 33 1550HW &flg 



30 8' VT 1275 Eb8 45gal 



1. S3 ga? , two sepa ru l £ urvLs. tore and jti 



5. 30 ga' single Uiviaad Hvtiwell 



2. 46 ga iwo wells aft 



3. 16.71 cu it . [hpee doxes 



1. 24.97cu fl the Heal leader by lar 



5. 12.i0cu H. single poll box 



2. 16 "J’iu it g-an^rous. umgiJ^fnaptMX 



2. Hugo walkaround casting, Ihpfrhg pack 

Z (tledj Hitteeway bow zonal Lifelime Tfonwm: 

sa&.ooo - 



3, Good, bui sBCpnu conaaltt nw tar ovttryorH? | 2. Snigfe consei^. lipping dm 



2. (lledj De^p-Sipped Posies. grad hervdles 
*14190 



Tracker Marine. 1915-CS Campbell, 
Springfield, MO &50O7. (4 1 7? 562 -4 jaj 



Well laid qut 
Lrni/uifients and 
g^ugei, Sut krvee- 
fDom is wmewriflt 

ti ght for ran 
driven at Isetti 
consoles. 



Shadow. PQ Box 1370, 

Corb.n. KY 40702. IC06! 525- 01 10 



5. M.3?cli h . adpqufllE emphases o^fod tropes 



1 ■ Tfr3Vcit.fi. no opportunity missed 



3. Piano hinges, alLfmmijm hatcties 



Foor throttle. Trim 
bottom on wheel 
and drive control, 
Plenty Of leg- and 
kneefoom Tor 
short or tall 
driven. 



S19.&00 



C^uo flouts, 004 333. Rente 3, 
Wkinsborn LA 7 i 29B . i fl®(H B73-2&20 



Wide dash an 
center camofle. 
Fleet s only 
pro tective 
windscreen. 
Immense 
glCrvebdx. 
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AUTOMOBILES 




I F YOU THINK it’s 
hard making a Chevy 
believer out of a Ford 
enthusiast, that's nothing 
compared to convincing a 
diesel enthusiast to switch 
to gasoline power. Diesel 
fans are a hard-core bunch 
indeed, and they've been 
watching the decline in re- 
cent years of the number of 
cars LhaL have been avail- 
able with their beloved oil - 
burner. 

But just w r hen it looks 
like the diesel is. down for 
the count, this industrial- 

strength engine is on the 
verge of a comeback — and 
without the traits that 
many found objectionable. 
Helping to pave the way 
are tough new emissions 
laws and fuel -economy 




Back on me ditwi rrack, Mercedes-Benz has introduced two new 
modelt — the fc-eyllnder 3SGSOL Turbo and the SncyHnder, 2.5-llter 
300D Turbo (engine shown above .Redesigned prechamber 
Improves combustion and reduces emissions. 



standards being thrashed 
out in Washington. Diesels 
get excellent fuel economy < 
and now technology has 
Lamed their emissions — 
i ncl m I i ng purlieu late#* 

Spearheading the new 
wave in diesel power is 
Mercedes-Benz, which has 
just introduced a pair of 
diesel sedans, the $39 t 700, 
5- cylinder. 2.5-Jiter 3(JUD 
Turbo and the $&6»HOO, C- 
cylinder, S.ft-Jiter tt,illSDL 
Turbo, that w ill convince 
shoppers that diesels can be 
quiet, quick and free of 
noxious exhaust odors. 

In test drives, we found 
that the new engines have 
all hut eliminated diesel 
odor and noise, even when 
idling along in stnp-and-go 
traffic. Acceleration, with. 



tz 



PO P U IAR MECHANICS * J UN I : ' m 




the turbocharger;- kicking 
in at low engine speeds, is 
strong ami smooth with 
none of the on-o£f acoelem- 
tion you got with many 
other turbos. Zero-to-bil 
times may not bo in the 
sports car date, but they will 
cut through the 12-second 
hairier. 

Passenger compartment 
noise is littto tliffp ivnt from 
cars powered by gasoline. 
Except for a louder noise 
during hard acceleration, 
the average passenger 
won’t notice the difference. 
Vibration, levels inside the 
diesel cars are similar to 
gas versions. 

Fuel economy is util 
standing. The 2. 5- liter, 5- 
cylinder engine averages 34 
mpg in combined citymigh- 




Toyota i experimental ? ■ stroke 5- Z dlnel hs twice the 
number erf power sUotce as S-stroKe dleseU. 

Vibration at idle Is laid to be fas than one-flfth mat 
of ai-itroke powtiplant. 



way driving while the 3.5-liter Six 
gets almost 20 mpg on the average, on 
the EPA test cycle. 

Mercedes diesels use indirect injec- 
tion of fuel into the cylinders. The fuel 
is mixed with air in a prechamber 
where it ignites from the heat of earli- 
er combustion or from a glow plug. 
The fuel-rich prechamber mixture ex- 
pands into the air-rich main combus- 
tion chamber where it burns more 
completely. Compression ratios or up 
to22-to-l give the diesel its power a nd 
account for the rugged construction of 
the engine block and head. Gasoline 
engines usually have compression ra- 
tios of between 8- and 10-Lo-l. 

In the Mercedes engines, radical 
changes were made in the position of 
the prechamber ports and air/fuel 
mixing flow, with the main purpose of 
cutting emissions. To insure firing, 
glow plugs remain hot for a period 
after a cold engine is started . The 
changes result in reduced emissions of 
particulates (coal-like flakes), hydro- 
carbons and carbon monoxide. 

Other manufacturers 

Volkswagen officials foresee a rise in 
the Corporate Average Fuel Econo- 
my requirement by the federal gov- 
ernment, and are looking to the diesel 
as an answer, 

VW’a Jetta line took on a diesel en- 
gine for the first time this year. The 
Jetta GL is designed for the same 
type of buyer who wants the Mer- 
cedes diesel — fuel economy and dura- 
bility being foremost concerns — only 
at a' much more affordable price: 
$10,495, Fuel economy for the VW is 
excellent, averaging 40 mpg (EPA ) in 
combined city/highway driving. 

Audi is counting on a new engine 
that is designed with direct injection 
of fuel into the combustion chamber. 
The engine is a 2.5-liter, 5-cylinder, 
boosted with a turbocharger and in- 
tercooler, In its largest sedan, the 
Audi 100, tests show that fuel econo- 
my will average 39 mpg when a 5- 
speed manual is installed. Audi also 
claims 0-60 mph acceleration times in 
less than 10 seconds and a top speed of 
124 mph. Look for this direct-injec- 
tion diesel to be on U.S. roads in small 
numbers within 18 months. 

Earlier this year, Toyota displayed 
an experimental 2-stroke, 6-cy tinder 
inline engine of 3- liter displacement 
that will be developed in both gasoline 
and diesel versions. Toyota engineers 
promise extremely clean exhaust, 
and quiet operation for the S-2 type 
diesel engine. The 2-stroke is also a dj- 
rect-injection arrange men l. 

Trucks 

Unlike the automobile, it ia boom time 
in the light truck diesel field where 
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DIESELS ARE BACK! 



sales of pickups, vans and sport/uti- 
lity vehicles have been on an upward 
spiral for the past two years. This 
year, insiders expect to see even more 
gains. Here, Ford, Chevro- 
let and Dodge are the major 
competitors. Muscular die- 
sels in the 5.9- to 7.3-liter 
size dominate the scene. 

They power vehicles that 
are used for recreation 
(great for trailer towing 
where high torque at all 
speeds is a necessity), per- 
sonal transportation , con- 
struction and farming. 

Ford has the largest en- 
gine. a 7. 3-IiterV8 supplied 
by Navistar. It is no coinci- 
dence that Ford is also the 
biggest diesel seller in this 
market. Buyers of the Ford 
diesel pay $1300 more than 
the price of its biggest gasoline en- 
gine, but that seems no deterrent to 
sales thus far. 

Dodge is a latecomer to the pickup 
diesel field, but the Chrysler truck di- 



vision is straining to meet demand for 
its turbocharged 5,9-liter Cummins- 
supplied inline Six, Turbocharging 
gives the Cummins more power to 



DIESEL ENGINES: HOW THEY WORK 





Cdr^rfriBlnn 






Direct- Inject Ian diesel cycle relies on high Temperature of 
compressed *i!r so Ignite fuel injected Into cylinder 



compete with the Ford even though 
it's a liter smaller in displacement. 

Chevrolet and GMG sit right, in the 
middle of this light truck diesel line- 
up. The GM divisions both offer a 6.2- 



liter diesel V8 that is rated 145 
horsepower at 3600 rpm and 225 lb,- 
ft, of torque at 1900 rpm, lt‘s not as 
strong as the much larger Ford diesel 
VS. GM insiders admit that 
a bigger diesel engine is 
needed, but it will be sever- 
al years before the new 6.5- 
liter VS is available to the 
public. Meanwhile, buyers 
of GMC Suburbans who opt 
for the diesel can arrange 
with their dealer to have 
the engine turbocharged 
by Gale Banks Engineering 
(see "Super Suburban," 
page 104, Aug. r 89>. 

Emission laws will play a 
big part in the future of die- 
sel engines. Already, Cali- 
fornia's emission standards 
have forced the engine out 
of showrooms, and federal 
laws covering all of the states are ex- 
pected to become just as stringent. 

The way things look, there may be 
many more diesel converts joining the 
ranks of the hardcore enthusiast*, m 



Erriauil 




DttTOtt’s BFg- Three aFt offer diesel power for iheJr pickups and 
Suburbans [clockwise from lap Jeft|: GMC Suburban, Ford F-3SO. 
Dodge Ram D 350. Cummins 5.9L A^ylirtder t ur&odi eseJ for me 
Dodge, GJWI fi.J*. ve dteref and Owvys K1SDO. 
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NISSAN 300ZX 

Does everything it's supposed to — and more. 

B¥ MICHAEL LAMM. PM Photos by Rich Cox 




rdiisjrt rethinks the Z-ta r with slick Styling from bumper to burr^pef. 



N issan hit » unwii 

slam home run with 
its original Datsun 
240Z in 1970* And did u again 
with the current 3002 X. the 

company went hack to the 

cur's ruuis in creating the 
new 2-ear as a true sports 
machine. The oi'iginal 240Z 
was a Jit he, refined sjkhI * car 
that quickly made its mark as 
one of the best all-around 
2 -.neater packages of its 
i lay —iti it I fur j usl $3601 i N i s- 
sain freely admits Lhj.it >iihs#t- 
quen" incarnations of its Z- 
car drifted away from the 
focused intent of the 24 OZ. 
holding more appeal for Disco Dans 
than real sports ear enthusiasts. The 
newest 30tiZX, in both 2-seater and 
2+2 versions, definitely gets the car 
back with the program. 

For 1990, the 300ZX delivers even 
more. The promised twin-turbo, in- 
tercooled version has come on stream 



and fulfilled early expectations of 3fMJ 
horsepower from a beefed version of 
the normally aspirated, 222-horse, 3- 
liter, 4-valve V6. 

[f all this sounds inviting, it's no 
surprise that the 300 ZX has been a 
runaway seller since it first hit the 
showrooms. And, according to our 



Owners Report survey, most 
owners went wiki when they 
first laid eyes on this latent 
rendition. Three-quarters 
told us they bought t he car 
for its looks ahead of every- 
Ihingdae, and 82, 6 percent 
said styling is what they stilt 
like best about the 300ZX. 
Next comes handling at 52. 1 
percent and then perform- 
ance at 36.9 percent. Rough- 
ly a quarter had owned Z- 
cai's before, and all previous 
ow ners agreed that Lhisi is far 
and away the best Z ever. 
Hated just about as high 
was the Z ? & dependability 
and workmanship. Of our survey 
group, fi2.5 percent reported no me- 
chanical problems of any sort. People 
mentioned owning earlier Z-cars for 
nine, 10, 12 years with nary a prob- 
lem. That, plus conscientious p caring 
dealers p kept them coming back. 

Even price received a share of 
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praise — a rare event in these days of 
sticker doubietake. Many owners felt 
their average nut- the- door eost t 
(29 t 0N h made the 300ZX a gresiS. val- 
ue for I he price. Several pointed out 
saving nf -$-{000 over the standard 
Corv ette coupe, and |4000 to $13,000 
over the Porsche Mi &2. One attor- 
ney described the 3D0ZX as a "puur 
man's 928/' (Only 0.8 percent of our 
respondents had purchased 3GGZX 
Tllrhos T mostly hern use we surveyed 
early buyers* before Turbos became 
widely available , ) 

On standards of performance, han- 
dling. braking anti sheer driving fun 
and excitement, owners enthusiiLsLi- 
craJJy put the 300ZX in a league with 
the world's best* regardless of price. 
Many spontaneously mentioned that 
the new 300ZX is a head turner ami 
ego booster. A physician mentioned 



A better sport* ear value would be hard to find. Normally aspirated V6 Is good for ? 22 hp 
while gear shifter and control ergonomic are rated tops. 

that he felt like a celebrity every time ipers with opposed pislunH, Others 

he gut behind the wheel r ’ touched on the steering-control bune- 

Moftt owners, too, were up on the fits of Nissan * sttiu!U pit- orifices in the 

high-tech details of their new Z -cars, hydraulic boost circuitry that make 

Several commented on the antilock response quick and accurate at the 

brakes, even no ting the, aluminum cal- same time. Meet conventional power 



SUMMARY OF 1 990 NISSAN 300ZX OWNERS REPORTS* 



Total miles driven 1 , £24 ,902 

Average m ilea per gnJ I nn ; 

WsLh 5-opeed manual trams 
SntLiwn 18.1 

On Uie highway 22. & 

With autunikric+Bpeed Irwin 
In town Jf|,G 

On the highway 22. P 

Tmuminion cJidho: 

AuluvniliDl-sp^ GQ.6% 

ManuuL 5-speod 49.4 

SerieH chosen; 

Standard 300ZX GS 9S.» 

SOOZXTurt* O.fl 

Hedy styles c haten: 

2-pEMe coupe 

2 + 2 coupe £3.2 

Major options chosen: 

Ba«? sound system 85.8% 

Prrtfigluw painl 54. 1 

Leather upholKtcn 1 414 

Why did you dmo the 3M&X? 
Wed the sty line 7S,fi% 

Performance 30.0 

Fast experience with 2-cars 27, 1 
Handling lfi.0 

Pi™ 8.3 



SpHiriEarerall likes; 

Exterior styling £2.6% 

HudUng E£J 

PtfrfMTfifinev 3&9 

Power ZG-4 

Comfort 10.3 

Hiding (susliiLies 2D.3 

Specific dislikes: 

Poor peer vision 13.4% 

Nooses and rattle# 12.9 

No ram plain Lh 12,4 

Air cuhdit kiner s*pa power 0. 1 
Aircondititmer 7.2 

Wtt«t change* wivu Id ym lib# 
tftur*rion#7 

No changes 20.0% 

belter rev vtsiisn 9. 1 

better stereo value 6.D 

Fewer nodsee and rattle* 6.5 
A ddtih -wheel option 5.6 

Ho* tmirh did you pay? 

Avcnvt mm 

FUn«f 324.700^,600 

Workmanship opi fikwv 
E xcellent 817% 

Good 17.9 

Average M 



Poor 


0,0 


Comfort opinion: 




Front ScraU; 




Excellent 


71.9% 


Good 


2G.il 


Average 


2.4 


Poor 


0.4 


Hear seals (Z-i-EdnlyJ; 




ExeclScnl 


7.6% 


Good 


12,7 


Avenge 


4M 




30,4 


Had any mec hanical trouble? 


No 


82. E% 


Yes 


17.5 


Whet type of trouble? 




KLectncal 




Wheel alignment 


14.0 


Power window* 


9.3 


Did ym mwbr It yountlf? 




No 


100.0% 


Vw 


9.0 


Dreler repair* wtiifsrisiyT 




Yen 


74.3% 


No 


26.7 


Heater service opinion: 




Excellent 


43.1% 



* PerrcnLagee might not equal 166 perrent due to rounding or an mEufficient Miouat of data. 



Good 


43.a 


Average 


7,» 


Poor 


2L3 


Number of vehicles owned: 




This car on ly 


l&.&% 


Twoew* 


397 


Throve*/* 


21.0 


FYiu f nr mare cars 


16.4 


Would you hay a 3IHIZX again 


HXlUtwT 




Y« 


79.9% 


Maybe 


18.1 


No 


2-0 


Would you buy ■ different NIiup 


product next time? 




Maybe 


4L» 


No 


33.7 


Ye* 


24.7 


Principal driver 




Male 


73.0% 


Female 


24,6 


Equal 


£.4 


Age distribution of owne™ 




Under 29 years 


ta.swt 


3CMf9 years 


631 


BO- plus 


£4. a 



66 
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steering systems suffer from deari- 
ru'.'S in quick maneuvers and others 
feel over boosted — twin problems 
I hut Nissan has apparently solved, 

A number of owners wished out 
loud that they’d waited for the twin 
turbocharged 300ZX Turbo, not that 
the normally aspirated, 34-valve, 222- 
hp V6 lacks punch. Another group 
complained mildly that the 16-in. Mi- 
chelin XGT-V tires arc expensive to 
replace. Wheel alignment seems 
slightly more delicate and harder to 
maintain with the new Z’s complicate 
erl front- and rear-suspension sys- 
tems. I n fact. 11.0 percent of our 
respondents reported needing re- 
alignments soon after delivery. 

Cars in aur survey Were just about 
equally divided between the manual 
&-speecl transmission and the 4-speed 
automatic. Fuel mileage was 
almost identical fur both: IS mpgin 
town and 23 on the highway. 

Most buyers (85,8 percent) ordered 
the optional Rose stereo, and while 
most liked it, a minority felt that 
sound quality wasn’t up to the $7h() 
price tag. If they hud it to do again, 
they'd go fora less-expensive system. 

Another area of complaint centered 
on rear vision. Blind spots caused hy 
the bulky headrests and C- pi liars 
were mentioned by 13.4 percent of 
our respondents. Likewise, a few 
grumbled about noises and rattles in- 
side the cockpit, and M, I percent cited 
a noticeable drop in acceleration when 
the air-conditioner compressor 
kicked in. Others suggested adding 
body side moldings to tin* dean body 
flunks to prevent parking dings. 

In both the sport coupe and 2 + 2, 
the two front bucket seats took top 
marks, with 97.2 percent of our own- 
ers rating front comfort good to excel- 
lent, Ergonomics — the placement of 
gauges, pedals and controls — needed 
no improvement in anyone’s book, 
Several drivers commented on the 
cozy feeling that comes from being 
dose to the faired dash with its up- 
front controls. Rear seats in the 2+2, 
however, might he a tad too cozy. 
Here, 75Ld percent rated comfort av- 
erage to poor. Overall, though, the 
comfort pleased a resounding 519.(1. 
percent, which means the rear seats 
weren't that important anyway. 

According to the vast majority of 
those surveyed, the significant attri- 
butes of any successful sports car 
— fun, fleet ness of foot, sleekness of 
styling and an all-around even tem- 
per — abound in lhe300ZX, Nearly 8b 
percent said they ’d grab t h is car ugai n 
next time around. That's an unusual ly 
high figure for a car of this type and 
configuration. It means that the 
300ZX does everything it’s supposed 
to, plus a little more. M 




Mew 3 QQZX fakei a st ep back Train Jts former Disco Dan CFuJicf Image Id return to its roots is a 
hard-charging, all-around performing i port} car. Turbo version 0 .1 matcfl for Standard 
Corvette and Porsche 444 SI. 



EDITORS REPORT 

A Balanced Temperament 



B T’S BEEN AWHILE Since we’ve 
M feftlhe need <0 slip on the old driv- 
ing gloves before folding ourselves 
into a Nissan ZX. There simply was 
no reason to. Lale-modei ZXs, big in 
size, with curb weight bordering on 
the ponderous, were devoid ol the 
visceral inputs mat quickened our 
pulse and tempted us to push our de- 
mands ol the car to hero levels And. 
to be bluntly hones), ZX styling ol I he 
past three or four years was more lo 
Ihe liking oMhe gold-chain cruiser sel 
than ours. 

The 1990 300ZX changes all that. 
No eu es! ion the car's a looker . A poi nl 

SOundiy brought home in normally 
jaded midtown Manhattan when a 
couple of pedestrians crossing the 
slreet stared and walked into Ihe side 
of a cab 

In the cockpit, the ergonomics rate 
very high. The dash layou! is very 
clean with simple analog gauges 
—white numerals On a black back- 
ground— just the way we like fhem. 
Nissan managed to put just about ev- 
ery control function short of the sound 
system at the driver's fingertips, and 
ihey did it without nine stalks growing 
out ol the steering column 

Clutch pedal pressure is very light. 
We didn't find this a drawback, but 
one staffer complained that the pedal 
was too easy and he had trouble 
modulating a precise release. Gear 
shifting is an exercise m pure enjoy- 
ment with very short, precise throws 
In tact, the shift mechanism is one of 



Ihe best-feeling transmission con* 
I rols in any car, anywhere. 

The 300ZX begs to be driven very 
fast, thanks to ds stiff chassis and 
excellent suspension. Our biggest 
complaint concerns a degree of 
numbness in dead-ahead steering It 
lacks real high-speed. center-oMhe- 
lane accuracy. We've found this to be 
a characteristic ol many Japanese 
cars in their effort to insulate Ihe 
driver from road-harshness feed- 
back. Overall it's a minor flaw in an 
otherwise precise and very lorgiving 
machine. Forgiving, that is. unless 
you gel a little heavy-footed on wet 
pa vemen t A si ick city street is not the 
Ts favorite element. We found out as 
even mode rale amount 5 of throh le on 
wet streets fishtailed the rear end, 

In the dry, the 30QZX's road man- 
ners are near impossible lo fault. Our 
test car was a normally aspirated 
5-speed model, and truthfully, we 
would have liked more power The 
chassis and suspension work so well 
thai the car doesn’t feel its speed. 
This is one machine you can drive 
really fast while keeping all the blood 
flowing through your knuckles The 
standard Z is no slug by any means, 
but ii takes boosi lo make Nissan’s 
V6 competitive with the standard 
Corvettes VB and the 944 S2. 

The reaf beauty of the 300ZX. 
thoughts its balanced temperamenl. 
It does so many things so well. And 
with a $27,300 price tag, it's a per- 
formance bargain, too .— ^ CM Gromer 
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ONLY ON 




Emerson Fittipaldi's 1989 Indy SOthwinning Penske PC 18. 
Exclusive tires: Goodyear Eagle racing mdinls. 




The 1990 Chevrolet Hens in Indy 500 Pace Car, 

Exclusive tires: Goodyear Eagle Tjatarbiwk* streel radiate. 
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The best-known racing event in the 
world runs exclusively on the best - 
selling performance tires in the world: 
GoodYear Eagles. 

On race day, mote 
than a quarter of a 
million people will 
be in attendance ai 
the 74th running of 
the Indianapolis 500, 

And for the last 
eighteen years, the 
winning carat the world's best-known 
racing event raced to victory on the world's 




A Goudyvur Lurjlts 
“con riKTl pafcfi. " Wherv 
un lUtttlc fimanm rwinx 
its .fupmunJy. 



most successful feeing tires. Dt^slgned, 
engineered and made by Goodyear 
This year will be no different 
All 33 cars, including the Penske Chevy 
90 of 19R9 winner Emerson Fittipaldi, will 
be on Goodyear Eagle racing rad in Is, 

The 130 mph, V6-powered, Chevrolet 
Bcrctta Indy Pace Car, will also be on 
Goodyear Eagle radials. 

But in this case, they will be V speed* 
raied Goodyear Eagle "Gatorbatk" high- 
performance street radials. From the 
best-selling line of performance lires 
in the world, 

So once again, every single team at the 
world's number one racing event, the Indy 
500, has chosen lo use Goodyear Eagles. 
And only Goodyear Eagles. 




GOOD-YEAR 

The best tires in the world have 
Goodyear written all over them. 




SCIENCE 




In the search for truth about art history, scientific 
sleuthing is answering questions that centuries of 
schoiarship have not been able to solve. 



BY DAVID W. FREEMAN 



F OR THE PAST decade, some- 
thing moment ous has been ha]> 
pemng in Rome. There, at the 
Popes behest, a small learn of Italian 
conservators has been restoring what 
is arguably the greatest masterpiece 
of the Rerun stance. Mieh^IartgeloV 
vast fresco span nin g the ceiling of tb e 
Si stine Chapel. 

Ry the time their task is completed 
in \\B a 2 r chief restorer Gianluigi Cola- 
Ilu-cs and his. assist suits will have spent 
more than Vi years ridding the spec- 
tacular 130 x 46- ft, painting of five 
centuries of accumulated dust* candle 
soot, mineral deposits and varnishes. 
Rut already their work h&svcwionerl 
a startling revision of certain long- 
hc Id ideas about Michelangelo: Far 
from dark and foreboding, the 1 0th- 
eentury master s palette was burst- 
ing with vibrant hues. 

In their work, carried out on a Liny 
platform atop 70 fL of cuiiva^-di^i^d 
scaffolding, the restorers rely im nat 
und sponges, natural -fiber blushes, 
deionized, distilled water and a gentle 
solvent of sodium and ammonium car- 
bonates. But not all their tools are so 
humble. Facilitating the restoration 
arc a host of scientific techniques, 
ranging from low-power microscopy 
and infrared spectrometry to ultravi- 
olet fluorescence, liquid chromatogra- 
phy and photrjgrainmetric mapping. 

Who painted what 

These and other sophisticated tech- 
niques have enabled the Si stine team 
to do what was, until recently, all but 
impossible — to peer beneath layers of 
grimy paint to identify the pigments 
and binding oils used by Michelange- 
lo, so they can be left intact, while lat- 
er touchups are cleaned away. 

This application iif high-tech tools 
to art conservation is not unique. The 
Sistine restoration is emblematic of a 

70 



worldwide shift toward high-tech so- 
lutions Lo questions of art conserva- 
tion, scholarship and even forgery 
detection. Since the 1950s, the num- 
ber of scientific techniques used has 
grown markedly, and the conserva- 
tion departments of leading mu- 
seums, once reserved for tweedy 
acad em ics , have ope ned t heir floors t o 
scientists. Only a decade ago, the Na- 
tional Gallery of Art in Washington, 
DX\ + had but a single staff scientist 
—and he labored at a laboratory in an- 
other state. Now ihe museum has u 
full-time scientific staff of seven, and 
the staff is growing And at museums 
around the world* collaboration be- 
tween traditional conservators and 
scientists is increasingly the norm 
rather than the exception. 

The past few years have been 
marked by numerous examples of 
how science can bring about startling 
revisions in scholarly opinion: 

■ In 1986, computer scientists using 
digital image- processing techniques 
discovered a previously hidden 
strand of pearls around the neck of the 
"Mona Lisa/ 1 as well as additional 
mountain scenery. Someone, [jerhaps 
Leonardo da Vinci himself, dearly 
painted over the necklace, Remark- 
ably, the work was done without di- 
rect access to the painting. All that 
was needed w as a high-resolution 
photograph. 

■ In 1977, Ross Merrill and other 
conservators aL the Cleveland Muse- 
um of Art discovered that a painting 
attributed to the Kith -century artist 
Matthias Gnmewakl was actually a 
modem forgery. The fake, for which 
the museum had paid more than $1 
million, was found out through mod- 
em pigment analysis. 

■ A 15th-century map suggesting the 
Vikings reached North America long 
before Columbus, branded a forgery 







by one lending expert, whs deemed 
authentic in IWj after being studied 
with a technique known as pripLundn 
d mud X-ray emission, hi this pmee 
dure, h cyclotron bombards a sample 
with protons. The expert maintained 
that titanium in pigments on the map 
CLiiifirnied that the map was of recent 
origin, since titanium dioxide pig- 
ment was not invented until this 
century. However, analysis of I oil 
separate points un the map showed 
that titanium was present in such 
mtu! 1 1 qua rui ties that it could not have 
been in the pigments, 

■ Antibodies develupcd at the Na- 
tional Gallery, and the National In- 
stitutes of Health, in Bethesda, 
Maryland, help reveal whether a pic- 
ture was painted with egg tempera or 
oils— crucial information for conser- 
vators choosing what solvents Lo 
clean it with. 
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Perhaps the best illustnition uf the 
versatility uf^ckistiJlf tech hug tie'# is 
the rivcnt restoration a t the National 
Gallery of Giovanni Bellini's “The 
Fea&toftheGnds/' 

The painting, which |hjH rays gods, 
gTKMeracs ami satyrs rnjoying a for- 
est bacchanal, had lung puzzled ex- 
perts. Though completed and signed 
by Bellini in ISM, the picture was 
known in have been rcnwinted by Ti- 
tian some l i me within the succeeding 
15 years , must likely in IV*- 1 . But why 
Til inn Him I been allowed to paint over 
a picture by Bellini, considered by 
many of his contemporaries as the 
greatest painter of his < lay r was an ah- 
solute mystery. David Hull, head of 
paintingeonservatkmai the museum, 
set out to solve the puzzle almost five 
years ago. 

Bui IV first step was to remove more 
than Ittfi years of grime and yelluvml 





A new light dawns on the 5 inline Ceiling (top], as # conservator plans operation.* on a photo- 
gj flrnmetrJc computer map. Before ancf after shot* of the h?ad qi Eve j shove J show how b*d- 
ly the frticdt'j had deteriorated over the centuries. 
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TECH ART 




Three palntlngi Kr> one; Underlying the prnent vcnlqn of The Feast of the Goth [above | 
wa f«X only the expected original by Bellini {top rfgfn|, but an Intermediate overprinting 
I above right | tied to Dqud Dossi by the Infrared refletiography technique drown below. 



varnish and scrutinize the painting 
from Lop to bottom, Firat t high-power 
stereoscopic microscopy was used, 
then X-ray radiography . In the latter 
procedure, which is similar to the fa- 
miliar medical radiography. X-rays 
passing through the picture expose a 
photographic film. Many pigments, 
especially the widely used lead white, 
block X-rays. Consequently, the X- 
ray photograph provides a detailed 
image of paint patterns not only on 
the uppermost Layer of paint, but also 
on all underlying layers. 

Three layers deep 

The resulting radiograph revealed 
the painting as completed by Bellini in 
1514, prior to Titian's repainting. But 
the radiograph also revealed some- 
thing entirely unexpected: a cluster of 
bujldings on a hill surrounded by 
trees Significantly, the paint used to 
render these buildings lay above the 
original Bellini, but below the paint of 
Titian. This strongly suggested that 
"The Feast of the Gods" had actually 
been repainted not once, but twice. 
But by whom? Oddly, the brush- 
stroke* of the duster of build mgs re- 
sembled neither Bellini nor Titian. 
Bull began to suspect a third painter. 

To investigate his hypothesis, de- 
tailed pigment analysis was neces- 
sary, Several different types of 
pigment analysis are now in use. One 
of the simplest is to remove a tiny 




sample of paint, then examine the 
microscopic crystals of pigment. 
Alternatively, various forms of spec- 
troscopy and chromatography can be 
used to identify the pigment's precise 
chemical composition, This technique 
is particularly effective at uncovering 
forgeries. Because conservators of- 
ten know the precise years when par- 
ticular pigments came into use. they 
can judge authenticity. 

I n the ease of “The Feast of the 
Gods,” Bull removed from the picture 
paint samples smaller than the period 
at the end of this sentence. These 
were embedded in polyester resin, 
turned on edge and viewed with a 200- 
pa wer microscope. These samples 
gave Bull a sense of the layer-by-layer 
application of paint — first by Belli ni, 
then Lhe second painter, then Titian. 




But for more useful evidence. Bull 
wen toil to infrared imaging. 

In this procedure, a beam of infra- 
red light is beamed at the picture, and 
the reflected light is photographed 
wdth a special high-resolution, in- 
sensitive camera called a v id icon. 
Like X-ray radiography, IK reflecto- 
graphy enables scientists to peer in- 
side a painting. But whereas X-rays 
go all the way through and show 
layers, one atop the other, IB light 
shows only those layers lying just be- 
low' the surface. 

Curiously, the IR light revealed 
that the foliage added in the first re- 
painting was identical to that found in 
another painting owned by Alfonso 
D'Este, Duke of Ferrara, the man 
who commissioned “The Feast of the 
Gods/' This other painting wan by 
Dossi. the Duke's court, painter. 

To Bull, all the pieces of the jigsaw' 
puzzle now fell into place. Bellini com- 
pleted the painting in 15H. Soon 
thereafter, D'Este had Dossi repaint 
half of the canvas, perhaps to match 
other paintings by Dossi already on 
the walls. Then, in 1529, Dossi’s rath- 
er crude efforts were almost com- 
pletely obliterated by the brush of 
Titian, giving the painting its final 
form. Precisely why Dossi w as asked 
to repaint the Bellini remains a mys- 
tery. Maybe someday a document will 
turn up that sheds light on this issue. 
But after four years uf restoration and 
a lit lie detective work by Bull, must of 
the questions that have shadowed 
"The Feast of the Gods" have finally 
been answered. m 
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A shady retreat for hot afternoons 



TEXT AND ILLUSTRATIONS BY MARIO FERRO 



T Hl; KlIiST SUftlMKH iifU j r we 
moved into our present InTEtu% my 
wife, Evelyn, and I riiacuvererltiiEiLfm 
hoi, sunny days. we would rnasl if we 
tried to sit uiituJi our deck early in the 
day. We were at the mercy of Lhe sun 
from early morning until about 5i jnn 
when the shadow from our house fi- 
nally provided E-hade. Even our table 
umbrella did little to help. 



h did n't take us lung to decide that 
we needed some shelter from Lhe sun 
if we were to continue enjoying l he 
summer weal her, and n gaze ho 
seemed the ideal answer. 

We designed nur gazebo to | irovk !e 
sluide H hut also to allow for plenty of 
air drcilktion. The key is its louvered 
roof, It allows air to vhuilato while 
providing shade and keeps you dry in 
a light rain. The rnnf eonsisls of 
rafters notched lo seat I - b-in. pres- 
sure-treated slats pitched down in 
and spaced i in. apart. Each slat 



overlaps the erne below it to allow nun 
runoff* 

We wanted the gazebo to be dura- 
ble and maintenance free, so we built 
it with pressure -treated lumber awl 
el ear . rot -resistant cedar, and we 
used galvanized hardware through- 
out* 

While ii s con struct inn may seem 
rumple* P if yrrnVc done some earpen 
try before, you should hy able tn han- 
dle the project w ithout much tumble. 

Out uf the best things about the 
dl iign i* that il s adilptiible 1 n your 
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U3te. For instance, themtas-hatched 
PHbir Ilnur can be run struighl across 
the deck, if you frame the floor hc- 
cunlingly . You could substitute pres- 
aure-treuted deck planks fur the nodar 
fhmr boards, and you could cut the 
post support brackets from presaure- 
trcHted lumber; too* 

You'll notice ill the photo and draw- 
ings here that we built the gazebo on 
sJojuiLK ground. Its deck is elevated 
id.KJve grade! and i he empty space bif- 
low has been boxed in with pi'essui'e- 
treated lumber. If you build it on 



sloping ground, you could nubsiitul^ 
ready-mude, presmire-trealed lattice 
for the solid lumber, or you could 
make your own lattice. You don't 
need Li h alter the design significantly 
to build it in on level ground, just ad- 
just the lengths of the prists to suit 
your yard* 

Finally, your shop need nut be ter- 
ribly w ej I equipped, to build your gaze- 
bo, We did the majority of cutting 
wit ha radiid-ann saw, but Lhe project 
can be built just as well using a ciicu- 
hir saw. 



Getting Started 

Determine u here you want to [nil the 
gazebo and mark the beat inn of tme 
comer by ‘I riving a baiter boar tl into 
the ground nearby, but not right un 
i he rtwt, A batter board is an assem- 
bly that supports the layout strings. 
Each leg i> nharpened so it can be 
driven into the ground (see Lhe site 
plan on the next page}. Driven heavy 
staple or a nail into the bailor board's 
cjtoss support and tie a string to it. 

The baiter boards vlun’L mark the 
exact location of lhe guzebt/s comer. 
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but stand aw uv from il La allow 1 you 
room to dig. Th^ intersection oft he 
layout strings marks the outside faces 
of the corner posts, 

Tire strings abn mark the top of the 
ga^ehu's deck. Our gazebo s deck m 
pusitfrmfed so lVeal-in. step (town 
from t he j ratio adjacent to it. If you po- 
sition the gazebo an level ground, you 
might place the deck sa il is a T^in. 
step up from ground level 

If you like the look of an elevated 
gazebo, there's no reason why you 
could n't place it two or three steps 



above level ground. Each of the steps 
should be the same height, and be 
sure to include a sturdy pair of hartfl- 
rmla if you decide on such a design. 

Using a tape measure, mark out 
one side of the gazebo and drive the 
second better board. Stretch the 
string to the second batter board and 
slide a line level over the string. Ad- 
just ihe string to bring it level Mark 
out the other three sides of the gazebo 
in the same manner, adjusting by 
sight the position of the batter boards 
to get them reasonably square to one 



another. Measure diagonally across 
the strings to check the layout for 
square. Adjust the position of the 
strings on the crosspieces as neces- 
sary to achieve a square shape. To 
mark the gazebo's perimeter* tise a 

flat spade and carve into the turf 
about 4 in. outside of the strings. 
Temporarily remove a string to wheel 
away the dirt and dig up the turf in- 
side the perimeter. 

Next, mark the location of the cor- 
ner posts. You can mark the center of 
each post location with a stake, or, as 




iPTHAL 

NAIL 



x 4 mix 

i/ PCT LONG 



CORNER 
RAF TEH 
ASSFMSLY 



SHORT 

EAFTEH 



coma 

POST 



INTERMEDIA! E 
RARER 



irruo no 



ARCHED POST 
SUPPORT 



INTFBMIDI 

POST 



FASCIA 



Mfi" 

ANGLE 

BRACKET 



CORNER 

RAFTER. 



\tr-D\K 

J CONCRETE PTEPI 



TOP OF 
JUG 



3jrx4“ 

CARRIAGE BOLT, 
WASHER AND NLFJ 
| TWO P£fi CORNER | 



SECTION 

BB 



EM COMMON 
NAU 



OCTAGON 
RIDGE 
BLOCK 



ROOF SiAT 
EkJ 

FINCH 
NAJL 



POPULAR MECHANICS * JUNE 



75 




1 


HOME& SHOP 


1 


1 


JOURNA1 


■ 



we did, pound h short piece of 1x4 
into the ground to make a square im- 
pression. Stretch strings from the 
four comers to locate the center and 
mark the central pier. 

Dig the postholes and the central 
pier with a posthole digger. Each 10- 
in T -diu. bole is about M in. deep with a 
Few inches of gravel thrown into the 
bottom, (This w r as below the frost line 
in our area. ) Pour the concrete foot- 
ings 2 ft. deep and 1 fL below ground 
level. Cover each hole with a piece of 
plywood to slow the concrete's drying 
and increase its hardness. This also 
stops dirt from falling in the hole. 

Setting the post* on footings rath- 
er than into wet concrete, allows you 
to position the posts to bring them 
square to one another. Making the 
posts square to one another (and the 
same height at Lhe header } is impor- 
tant, I f the posts are out of square, or 
different heights, it will be difficult to 
get the rafters to 111 properly. 

Posts And Joists 




Crosscut the four headers to their ex- 
act length on the radiat-arm saw or 
with a circular saw, Then H wdlh the 
saw set at miter their ends. Do 
not crosscut the corner ptials, but po- 
sition them oversized on the footings 
and brace them up with a pair of 
2 x 3s, Reattach the strings to the 
batter boards and position the posts 
using the strings as guides. The 
strings should just graze the outside 
of Lhe posts. 

Measure up from the strings and, 
marking the two outside facers of one 
post , indicate the position of the head- 
er. To extend the header marks to the 
other ihiw pests, place a level on a 11- 
ft. -long 1 x I t and use it as a straight - 
edge to mark the adjacent posts. 
Double-check the header height fay 
measuring up from Lhe strings. Final- 
ly, mark where the strings cross the 
post* to murk the top face of the deck. 

Take dow’n a pair of posts, crosscut 
them to length and cut the rabbet for 
the header with a dado blade in thc^ ra- 
dial-arm saw. Or, make the cul with 



multiple passes using a circular saw 
and chisel out the waste between Lhe 
saw r kerfs. Bore bolt holes to attach 
the header, lest fit Lhe header, re- 
move it and stand up the two posts. 
Line up the posts with Lhe string sum l 
butt the header in place. Repeal this 
for the opposite pair of posts and in- 
stall the remaining t wu headers. 

Cut toleugth the fascia boards, that 
hide the posts, and bolt them to the 
posts. The top edge of the tup fascia 
board should be flush with the ga- 
zebo's deck. Make a final check for 
squareness among Lhe pusts ami ad- 

i 'ustas necessary. Backfill the post- 
roles and tamp down the dirt. 

Next, crosscut the ledgers Rip 
down a 2 x i u vi- x i out of some 
scrap lumber and clamp it to Lhe top of 
the fascia to help you position Lhe led- 
ger. Butt Lhe ledger under the 2 * 2 
and nail it to the f aseia. 

Nuw, stand up the intermediate 
posts in their holes ant! plumb them, 
Mark fur the rabbet where they meet 
the header and mark for a dado where 
they meet the ledger. Crosscut, rab- 
bet and dado Lhe posts. Stand them 
up, check fur plumb and bolt them in 

E lace. Buck fill and Lamp their holes, 
lying a handsaw, cut Lhe bevel on the 
outside of the header miters to clear a 
space fur the "bird's mouth 1 ’ notch 
near the end of the rafters. 

Nail on the rest of the fascia boards 
to suit the height of your deck. Buck- 
nil against Lhe fascia hoards and lamp 
down the soil. Because the fascia is 
several boards deep on our gazebo, 
we nulled vertical support pieces on 
the bucks of the fascia midway be- 
tween the corner and intermediate 
pOStfl* This helps keep lhe- front of Lhe 
fasciu boards even. You can omiL the 
vertical supports if the fascia is only 
one or two boards high. 

I nstall one long floor joist and Lwo 
short 2x8 Door joists using joist 
hangers nailed to the centers of the in- 
termediate posLs, These joists divide 
Lhe deck into four quadrants, and we 
refer to them as deck spacers. Their 
tops are flush with the cedar decking. 
[ made a concrete form from scrap 
plywood and centered it under Lhe in- 
tersection of the floor joists directly 
above the central pier. I shoveled con- 
crete into the form so it mounded Up 
under ami around the bottom of the 
in Lersec Ling joists. 

Complete the floor frame by nailing 
ledgers to the long and short joists. 
Nail the remaining joists in place us- 
ing joist hangers, Mark around Lhe 
ledgers for 16 : ft in. on center joist 
spacing, then nail the joists in place. 



Decking 




Measure and cut Lhe deck boards 
« i ve rs ize t hen lay them i > ver the j e dsts. 
Mark across their edge, using a 
square and a sharp pencil, even with 
the inside edge of the fascia. Cut them 
so they fiL snugly against the fascia 
and the deck spacer floor joists. I t 
helps to use a fine-toothed saw blade 
while doing this cutting, otherwise 
the deck boards will have a slightly 
ragged edge, caused by splintering. 

Notch out those boards that til 
around lhe posts. Face nail the deck 
boards at every j oist wit h a pair of Rid 
spiral-shank deck nails. Predrill the 
nail holes near the ends of the hoards 
to prevent splitting them, and leave 
about a W-in. space between boards. 
Apply two coats of water sealer to the 
completed deck. 

After the sealer has dried, protect 
the deck from failing pieces oflumber. 
during roof framing by covering it 
with pieces of plywood or a folded-up 
Larj>. 



Roof Framing 




Begin the roof construction by mak- 
ing t he octagon ridge block. As shown 
in the drawing on page 75, Lhe ridge 
block is built up from six layers of 2 > 
lbs glued together with waterproof 
reg ard no l glue. 

There are a number uf ways to 
make Lhe ridge block, and the w ay 
Lhat you make it depends on how you 
like tu work ami the Lype of equip- 
ment you own. The must accurate 
way is to glue up the layers and then 
cut the glued -up assembly on Lhe 



/6 



POPULAR MECHANICS ■ JUNE I 9 TO 




JOURNAL 



bandsaw or radial -ami saw. Howev- 
er. ym van cut each layer indh [dually 
or in jjdrs and simply glue and nsiil the 
pieces together. The 2 ■ 10 that forms 
the block's top layer has its front 
edges beveled liL 45 The block's bot- 
tom is seated with a piece of '.-b-i n . - 
thick marine plywood. 

In order to test fit the rafters, the 
ridge block must be positioned as it 
will lie when t he roofta finished. To do 
this, build a support as shown in the 
drawing on page 71. First, cut the 
shoil 4*4 |k) + hI and nail the octagon 
sup[K3i1 to it. Place the octagon ridge 
block ill tlic support and drive several 
nails through the support into the 
ridge block. Drive in the nails so that 
enough of their heads are showing to 
poll i he in out later. 

Span across the headers with a 2 >■ 
8. Nail the 2 x 8 to the headers and 
drop a plumb line down frum the 2 x 8 
Lo find t he center of 1 he giixelyo, Murk 
the center on the plank. Position the 
shoil post so it's centered on the ga- 
ze hit mid nail from under the 2 x Nintu 
the bottom of the pusl. Brace the 
short jaist up with a piece of 2 ■ 2 am I 
support it from underneath with a 
long 4 ■ 4 post toellailed to the bottom 
of t he 2 x H r 

Cut to shape the (bur 2 - b corner 
rafters, and the eight t -■ -I nailer 
boards, based on thu rafter patterns 
on page 74. Use a heavy cardboard 
pattern to trace the steps in the nailer 
boards. The rafter and t he nailer 
boards are nailed together and form 
the corner rafter assembly. 

Test fitting ii rafter assembly is not 
a job you cun undertake alone. Aside 
from pushing the ridge block out of 
alignment, the corner rafter assem- 
bly is just unwieldy and is bent han- 
dled by two people. You may find 
w hen fitting the roof components to- 
gether that they might not go togeth- 
er exactly as you had planned. Notch 
or shim them its necessary Lu gut the 
pieces to fit. 

Counter bore a hole for a : «-in.-clia. 
x 6-in, lagboll near the lop of each 
roller. Next , ulUdi i ho raftt-rio^cm- 
bly to the ridge block with a lagbolt 
and fender washer below the bolt 
head. When the lagbolLs are tight' 
ened t fill the holes with dear silicone 
caulk. Repeat the process to attach 
the rafters to the tops of I he comer 
posts. Remove the supports holding 
tip the ridge block. 

Cut out the intermediate rafters 
based on the rafter plans, again using 
a template to tract j the steps. Test fil 
cadi using a straight piece of lumber 
to line np its steps with the steps in 



the corner rafter assembly. 

Note in the drawing that Lhe inter- 
mediate and short rafters are placed 
below the corner rafter assembly to 
ac^mmtdaie the roof slats. 

The short rafters are made from 2 
x 4s. Their lop edges are compound 
beveled to meet the corner rafter as- 
sembly, Cut out four corner rafters 
with the bevel in one direction and 
four with the bevel facing opposite. 

Roll the intermediate rafters to the 
ridge block and the head-eras was 
done with the corner rafters. Nail the 
short rafters to the corner rafter as- 
sembly. Check that the short rafters 
are parallel tu Lhe intermediate 
rafter, adjust thorn as necessary, and 
nail them to the comer rafter assem- 
bly and header. 

Roof Slats 




We measured and cut. lhe roof slats in 
hatches I for each roof facet > before 
milling them iii place. To do this, Lise a 
pair of slat-measuring jigs (one is 
shown on page 75). The jigs ta lefl- 
and a righthand pair) are clamped to 
earh corner rafter, arid a tape is 
stretched from the lip of one jig to the 
tip of the other. This measures the 
outside lower corners of each slat. 

* ‘ut the compound angle on the end 
of each slat (shown on page 75 )„ and 
teat fit the sbitsagEunsL the corner 
rafter assembly. You may have to 
trim Lhe slats and notch out some 
steps with u handsaw and chisel to get 
the slats to fit. Starting at the bottom, 
attach each slat Lu the rafter with a 
pair of galvanized Rd, spiral-shank 
nails driven into predrilled holes. Use 
two nails per rafter location. 

Caulk along the edge of the top roof 
slats and along lhe edge where the 
slats meet the comer rafter assembly. 
Crosse ul ami miter the cedar trim 
boards. Predrill the nail holes near 
their ends to prevent splitting the 
slals and mill them to l he ends of 1 He j 
rafters w ith 8d galvanized finish nails. 
Finish the roof and fascia with two 
coats of water sealer — on top and un- 
derneath. 



Railing Construction 




Crosscut the hand rails and aprons to 
111 between their respective pasts, 
and cut an apron groove in the bottom 
of each handrail using dado blades in 
the radial-ami saw or a straight bit in 
h router. With a router and %-in.-rad. 
roundings ver bit, cut a decorative 
profile on the railings' to p edges. 

Rip and crosscut tin? balusters so 
they have arte beveled end. Using res- 
orcinol glue and clamps P fasten the top 
apron to the handrail. Space the bal- 
usters as shown p and attach them to 
their aprons with a pair of fid gal va- 
nized finish nails driven into each 
apron. Butt a framing square against 
each baluster to square ii to the 
apron, and he sui^e the beveled end is 
at the bottom and facing the outside of 
the railing. Attach all buL the first and 
last balusters to the aprons. 

The remaining balusters are 
screwed to the comer anti intermedi- 
ate posts, and the handrail assembly 
is attached to them. Clamp the balus- 
ters tu the posts 1 ■■h. Iil from the} his Ls 1 
front. Bore and countersink pilot 
holes through the balusters ford-in, 
galvanized dry wall screws. 

Haiig the handrad assembly on the 
balusters, arid bore one countersunk 
pilot hole through the top apron into 
Lhe end balusters and bore two coun- 
ters!] uk holes through the bottom 
apron. Fasten the handrail assembly 
to Lhe balusters w ith 2-in. galvanized 

dry wall .screws. 

Make a template of the arched post 
support brackets. Trace the pattern 
on u piece of 2 * fi dear cedar and cut 
out lhe brackets using a sabre saw . 
Sand out the saw marks. Use a ftnhv 
rad, roumlhig-over bit in the router tu 
round the brackets' edges, or simply 
soften t he edges w i th sandpaper. 

Hold the brackets against the jwists 
or bore their pilot holes with the 
brackets held upright on a work- 
bench. Either way, bore a pair of 7^,- 
in.-dhi. pilot hales in each bracket. 
Coutrterboro a ^m-lu* hole on top of 
that. Using lugbults and washers, at- 
tach t he brackets to t he pf rate. Pi 
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FirsL, its Vfc~hp motor is enclosed 
and fan cooled for continuous use- 

Second, its pressure control is on 
the oil-reservoir side and not on the 
paint hopper side- Excess pressure 
circulates oil, not paint, as with the 
A L- 1200. Thus, it avoids the compo- 
nent wear caused by circulating paint 
pigments which, especially in latex, 
can he quite abrasive. 

The contractor model weighs 44 
pounds, and pumps paint at a slightly 
faster rate of Vi gallon per minute. 
The hopper is eliminated because it 
pumps paint out of a 5-gallon hucket. 
It comes with a 25-fl. -long hose. 

The contractor model is also 
available with a vertical 
or horizontal stand, 
without wheels, as 
Model AL2300 and 
AL2301, respectively. 

Each costs about $500. 

The AL- 12(H) is sold 
at home centers, and 
the AL2305 is sold at 
larger paint supply 
centers. For more in- 
formation, write 
to Campbell 
Hausfeld, 155 
Production Dr., 

Harrison, OH 
45030. m 



REVIEW 

NEW TRIM 

CARPENTRY 

BOOK/TAPE 

T HIS NEW BOOK and video on 
installing trim fills a need for in- 
formation left unattended for many 
years. We've all seen hooks and vid- 
eos on building furniture, finishing, 
carving and even Lathe work. But 
there’s been relatively little informa- 
tion produced on fitting door and win- 
dow trim, baseboard, crown molding, 
anil installing doors and windows. 

The book adroitly covers these sub- 
jects and treats the reader to a gener- 
al discussion of making raised panels, 



wainscoting and moldings; finishing 
and painting trim; and using power 
and hand tools in trim work. The 
briskly paced tape covers how to mi- 
ter door and window trim, how to mi- 
ter and cope crown molding, and the 
tricks that arc necessary to tightly fit 
Lrimpieces together. 

Author Craig Savage is obviously a 
trim carpenter of wide experience and 
his emphasis, throughout, is on how 
to trim quickly and neatly around 
bulges in dry wall, sloppy door casings 
or out-of-square window's. This 
makes the com bination more than just 
a treatise, but a realistic guide to [ul si- 
dling some of the toughest jobs in car- 
pentry. 

The book/vidcotape costs $42.45 
postpaid from t he Taunton Press 
Publishers. Main St,, Newtown, CT 
06470. m 



liner I kmwbailfttnK ' - - -l 

3_ Installing 
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The two paint sprayers shown here 
are designed to be considerably faster 
than manual painting while eliminat- 
ing the trouble and expense of using a 
compressor. Both are airless applica- 
tors and propel the paint with an oil- 
pressure diaphragm pump. The 
homeowner model, AL- 1200 {left), 
casts about $350, and is really a paint 
applicator in that it sprays and rolls 
paint. The AL2305 (right) is designed 
for contractors, and sprays paints and 
stains. It costs about $505. 

The AL-1200 weighs 30 pounds and 
is powered by a Vfe-hp motor. Its poly- 
ethylene plastic tank holds 1.75 gal- 
lons of paint, It comes with both a 
sprayer and a 9-in. roller with a 20-in. - 
long handle. The tungsten- car bide- 
tipped sprayer is adjustable to deliver 
a pattern from 3 in. to 10 in. in diame- 
ter. It can pump I quart of paint a min- 
ute to the spray ti p or roller. 

It comes standard with a 15-ft.dcmg 
hose, and an accessory 25- ft. hose is 
available, as is a swivel connection 
that eliminates hose twisting and 
kinking. 

To use Lhe sprayer, fill the hopper 
with paint or stain, prime the pump 
and spray or roll the paint, When 
you're done, pour out any remaining 
paint. Remove the sprayer or roller 
and pump out remaining paint. Rinse 
out the hopper with the sprayer or 
roller attached. Flush out the hose 
and attachments until the water or 
paint thinner runs clear. 

Contractor's model 

The A L 2405 is operated in basically 
the same manner as the AL- 1200. but 
two important features set it apart. 



NEW EQUIPMENT 



PAINT 

SPRAYERS 



BYROYBERENDSOHN, 
Assistant Home & Shop Editor 



A S UNLIKELY as it sounds, 
there are many homeowners 
who dread the return of warm weath- 
er. It's not just their hay fever that 
brings about this anxiety, it's the fact 
that they'll have to paint their house, 
or pay someone to paint it. Either can 
be unpleasant. 
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The minuleyou take the driver's seat of (he new Cub Cadet 
Riding Mower you feel the confidence that comes from a stable, 
low center of gravity. 

No oilier riding mower is built as ruggedly as this Cub Cadet. 
The cast-iron from axle can take the humps. Ysi, with extra large 
12 "X 5* fronl tires, you almost float across your lawn! 

Mowing around trees and shrubs is no problem with this 
Riders tight IS " tuning radius. \bu don't even need to shift 
gears in a sharp turn. Just press the pedal down pari way 
and the "Continuously triable Transmission" (CVT) 
eases you through the turn smoothly. 

What's more, with a headlight, yon can finish mow- 
ing even if you get a late 
start. So dawn through 
dusk, no matter who 
does I fie mowing, Cub 
Cadet's the way to cul it. 



Gib Cadet 



NoMatter 






Who 



Cuts Pi The Grass, 



There’s Just 

fs 

Way 1 *Tb Cut It 



lough Riders Kor Your Uttle Comer Of The World. 
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PM Illustrations by 
George Retseck 



D O YOU remember where you 
first saw a pressed -Lin ceiling? 
Perhaps it was at the corner drug 
store, ice cream parlor, bank, town 
hall or even in ynur grandmother's 
kitchen. At one time, tin ceilings 
seemed to be everywhere, adding 
style and grace to a new era of Ameri- 
can architecture. And then, just as 
quickly, they disappeared, falling vic- 
tim Lo rapidly changing styles and 
tastes. 

Well, if you'd like to recapture the 
style of a more innocent time, we’re 
glad to report that tin ceilings are 
back. And best of all, you can easily 
install one in your own home by fol- 
lowing our step-by-step instructions 
and illustrations. 



INSTALLING 
A TIN 
CEILING 



Ca« history 

Tin ceilings were First introduced in 
the late 1860s as a quick and inexpen- 
sive way to cover up old p damaged 
plaster ceilings. They were also very 
durable, and water and fire resistant. 
Tin ceiling* reached a peak of popular- 
ity between 1895 and 1915. But, by 
the end of the 1920s, their popularity 
started to wane. And by the late ’305, 
tin-ceiling preelection slowly ground 



to a halt However, by the late 19705^ 
pressed -tin ceilings were once again 
back in style — after nearly 40 years. 
Today's product is known as a 
pressed-meUl ceiling because it isn't 
made of tin, but of 28-gauge steel. A 
ceiling comes in panels, typically 
measuring2 x 2 ft. p 2 x A ft. and 2x8 
ft. Panels are offered in dozens of 
styles, that have strikingly different 
i turn fa pngtSg} 



f Hold a furring strip and length of cor- 
nice molding against the celling Co be sure 
the furring Is wide enough to provide n#fi- 
Ing support for the cornice strlp- 



2 Fatten T x 3 fair ring strips around the 
■room's perimeter with 2-in. -long (or long- 
er] drywall screws. Be sure to drive the 
screws Into solid framing above celling. 



SO 
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IS YOUR CAR DYING 
OF NATURAL CAUSES? 

Engine friction is a natural occurrence that tears away at your engine 



iNrtWTWl OF THE ***“ 

*HD INDUCTION (NTS 
N.J 'HVE3*T(^H*LL«^ £ 
eoEl TO IH/EMTOfl Of TUFtfL 



You've seen the price of new 
fsn..thef go up every year! Cars get 
flimsier.. .prices get higher.. Jt never 
seems lo end. There are lots of 
reasons to keep that nice car of yours 
on (he road as long as possible. 

Car sales are down and TufoEl sales 
are up. People arc smart.. they're 
taking the economical way out and 
what could be easier than Tufoil. Just 
add Tufoil to the crankcase. You 
don't have to shake the container or 
add an engine flush. Just pour it in 
and drive away. 

Your throttle will get silky 
smooth.. .acceleration will improve. 
One customer said his car "takes off 
like a scared rabbit!* 

Tufoil works wonders for all known 
engine oils, ft's actually slipperier 
than Teflon (according to a famous 
U-S. Government laboratory). 

You’ll get astonishingly fast starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
ment tested Tufoil at it's cold regions 
tab. They showed faster cranking and 
significant fuel savings with Tufoil. 

What about additives that claim to be 
a one-time treatment that will last the 
life of an engine? Well, IVe been fol- 
lowing the scientific literature on 
lubrication for a very tong time. As 
far as 1 know, there isn’t a shred of 
scientific evidence for such a claim. 
So don't believe It! 



Tufoi/ 

ENGINE 



USE 

AND YOUR 
WILL LAST... AND 
LAST...AND LAST! 





TREAT YOUR CAR 
TO ONE 6 QZ. BOTTLE OF 
TUFOIL FOR ONE OIL CHANGE 

You * notico quieter smoother operation, 
quicker starting, snappy acdeterrtkm! fl 
you don't just send us proof of purchase 
with a note describing the year and make 
of vour car. We'll refund your $ 1 4 25 



Send lor Tulcfl today and prene to your- 
self the amazing hereon in you car's 
performance. Fl 

Of 

day. 

1 -600-922-0075. 1 

(in Hew Jersey. cati SO 1 -82 S- 8 TlO.) 



In the coupon today 
or cad TOLL-FREE any tine. 24 hou* a 



4* tune, dtHi, yaw eat/ 

Engines last longer with Tufoil. Our 
1976 476 T-BIrd is now at 190,(100 
miles and purring. 

A bunch nr customers' care have new 
passed 250,000 miles. 

Several mouths ago, a nice mnu I’d 
never seen before walked into my of- 
fice, big smile on his face, sat down 
and said, "Would you believe 340,000 
mi les on a Tufoil engine?' He went on 
lo rave about bow well his engine has 
been running all these years. I 
couldn't get a word in edgewise. 

Recently, a (ruck driver called in with 
over 1,000,000 miles on a diesel using 
Tufoil ■ WOW! 

A customer from Vermont added 10% 
Tufoil to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it.. ."SI lifting is like slicing but- 
ter now!" he said- 

SAAB owners are writing letters 
praising Tufoil lo (heir 'NINES" 
magazine. Tliey report spectacular 
improvements in their engines and 
transmissions I 

Don’t forget! Tufoil Is the result of 
over 15 years of research and develop- 
ment. The Lf.S, government has 
awarded us 6 patents so far».so have 
Germany, England, France and 
Canada, 

No other lubricant eve a comes close. 



a F- . . Products based or TUFOIL tecrrology. 

I enfi with each order el 2 bottle* Of a tjumrt. Ghecft 2 hot each 

j gallon onto Valutas range from O-W Id *9 B5. - ” V m V T ^ F0 ^ W,e#T 

1 I “I n?J F H ni twh a irenl on* itiir m# 

I □ TLJFOrL Gun-Coat - Super rum Inhibited, actfon " jejX Shiooina a/d 

□ TUFOIL ComEHJ-UJbe - low Yiacosity for carrier l 11*^5 {pl« M-W »hippl«^ Wl 

mechanisms 

I □ TUFOIL Lightning Grease — Easily sheared grease for j 
iruttunwitB 

I G TUFOIL bubal- B — Genera) purpose, household use | 

Igtmeani 

I FREE brochure*; . . 

I D 30 Question V Answers abfiul TUFOIL 
I O "‘Fur wilh Superconductors"— we re leading that field | 

I - W!. .1*^-1 



■ Fluor amlcs, Inc. pMa » 

13 Industrial Avenue 
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handing) Sea monoy beck 
guarantee. 

TWO A at. bellies . . Ireat two oars 
Por $25.00 (plug *4.00 shipping 
and handling] SAVE ffi.Dti 

ONE Own borne . .. ireu a can 
lot S34.9* (pH ua *4.00 tapping 
and handUngJ 

□ ONE GALLON . . . lra*9 Ifi cpr* Igj 
Sl25Wplui Seed shipping and 
handlrng.) 

We ship within Pays! 

MONEY BACK GUARANTEE ON BfiZ. 



Mahwoh. NJ 07430 

My Dtae* Of rftOwr/ o« t hi. 
Charge cmdh; twd' 

O Ain. Ehprau- □ lu 
Care ha, 
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4 Drive CSC h dfrCDtatiV* cone- head nan 
through Ihr center of a raised button. 
Space the nails 1 2 In. apart. Drive the nalfi 
carefully to avoid damaging the panel. 



7 At the panel edges that wHJ be covered 
up with the cornke molding strips, secure 
the panel with 'A-ln. wire nails. Note that 
the nail h beside (he bution r not through k, 



4 The 2A-gauge metal paneFs are cut easily 
with a sharp pa I r of tin snips. Just be sure t o 
wear heavy work gloves since the panel 
edges are extremely sharp. 



t Compensate Tor an Irregular celling by 
driving cedar-shingle shims behind the Pur- 
ring. Check the furring for flatness with a 
long strai ghtedge or taut string. 

iouka, to suit virtually everyone's 
taste. Various siaes and styles of cor- 
nice moldings come in 4-fL lengths 
and add a nice finishing touch to the 
room. It's interesting to note that 
many of today's manufacturers are 
using the original power presses and 
die patterns that produced the first 
generation of t in cd I mp ♦ 

Pressed-metal ceilings cost about 
S2 per sq. fL t which is a pretty good 
deal for a piece of America’s past. 
The ceiling we installed i« made by 
Shanker Industries, Kox81 |f>, Secau- 
CU5 P NJ 070%. The 2 ^ 4-fL panels 
(model No. 209) feature a 6-m.-sq. 
multiple pattern. And, we chose a 2 1 /-- 
in.-high cornice (No. 803) for trim. 

Installation requires only standard 
hand tools and a good jtfiir of tin snips. 
However P therc a s one point that can't 
be overemphasised. These panels 
have razor-sharp edges, especiaily 
after they are cut. For this reason, 
always wear work gloves when han- 
dling the panels or cornice moldings, 
And P when working overhead, wear 
eye goggles. 



4 JmtaJl short erwi furring lo support (he 
panel end* | every 4 ft. on thlijob]. If there's 
no framing above celling In this area, then 
use hollow-walF screw anchors. 

Ceiling preparation 

The first step is to fasten 5 x 3 furring 
strips around the perimeter of the 
room. Be sure to cheek that the fur- 
ring is wide enough to provide nailing 
support for the cornice (Fig. 1). If the 
furring is ton narrow, simply bring it 
away from the wall, as needed, and 
fasten it in place. We attached the fur- 
ring with 2-in, drywall screw's driven 
with a cordless drill/driver (Fig, 2). 
However, you could nail up the fur- 
ring, as well. 

Next, lay out the positions of the 
rest of the furring strips by starting in 
the center of the ceiling ami working 
out, every 12 in. on center, toward ei- 
ther side wall. Be sure to orient the 

furring strips so they run perpendicu- 
lar to the ceiling joists, [f the ceiling is 
uneven, shim the furring with cedar 
shingles (Fig. 3). You can use a long 
straightedge or stretch a dry line over 
the strips to check that the furring is 
straight. The strips do not have to be 
perfectly aligned because the metal 
panels will cover up minor alignment 
problems. As long as each strip is no 



9 Before Inslslllng Ihe meuT celling pan- 
els. protect the betfc surfaces with an ofl- 
bdsed prime f eoat. t*t the bacK coat dry, 
then paint finished surface. If desired. 

more than 'A in, higher or lower than 
the others, you should be all right. 
Also, install cross furring every >1 
ft. on center to provide nailing sup- 
port at the ends of the 4-ft, -long metal 
panels (Fig, 4 ), Be sure to lay out the 
cross furring starting at the ceiling’s 
center and working out to the walls. 
The ceiling panels come unpainted 
with a protective coat of polyurethane 
varnish on the finished (down-facing) 
surface. However, the panel’s back 
surface is hare and untreated. As ad- 
ditional protection against rust, it’s 
wise to apply an oil-based primer coat 
to the back side of each panel (Fig. 5}. 
If you decide to paint the finished sur- 
face — though it isn't necessary if you 
like the shiny-metal look — apply two 
coats of an oil-based paint before the 
installation. It "a much easier tn paint 
the panels when they are fiat on the 
floor than when they're installed. 
Then, touch up spots and nailheada 
once the job is complete. 

When working with 2 x 4-ft. or 2 X 
6-ft. panels, it’s advisable to have 
{Please inm to page i 
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SUPERVISED 

SECURITY 




Get Superior Home Protection Pius Easy 
Wireless Installation and Expandability 

This electronic SAFE HOUSE sysiem Is supervised, (is remote 
sensors automatically self-lesi and report to the control eerier every 

one hundred minutes. The center indicates tampering, previously 
opened doors and windows, even low batteries— you'll be aware of 
troubles before they can compromise your security. 

Big Selection of Security Accessories 



Protects Windows and Guards Doors 




Uses Wireless Sensors 



Wireless operation makes it easy to add entry and fire sensors 
where you need them, even to an outbuilding up to 150 feet away. 
You can also connect an external siren, strobe light or phone dealer, 
Basic system inefuding one entry sensor is only $219.95. Now s the 
time to add superior supervised security to your home. 



CREATING NEW STANDARDS 



RELIABLE QUALITY — 0Vflf lfiOO 
engineers and technicians develop, 
ov&luaie and [esc in our exacting 
standards I hat have evolved smee 
1 BZ 1 -NOBODY COMPARES 



PROMPT SERVICE —7000 drop oil 
ptiinss naliomvida inauta dependable 
service to yarn sansSaclion. Mare than 
t.QQQ.DW pam atocheo. we service 
whai we sell— NOSODV COMPARES 



M Radi 6 fhack 

AMERICA'S 

TECHNOLOGY 



Fnws apply ar pari tipaimp Rado Sfiach i tores arv3 pgaiart 






CANADA AT ITS BEST 




Now and i Lien, n fine spirit can evoke rhe vt-rv essence til • - 

the land (hat produced it. So it is with C "anadten Mist, America's ^ 
number one Canadian. Pleasingly mellow. Yet clean, honest, and true. 

Like Canada Itself. When it’s at it> best. 



LIGHT, 
f SMOOTH, 
MELLOW 



t-rwntn:l ,. i - Vo J ^ :Mnun Eo.miji C. CaufOIl WTllM AHUM. ■W*! Afc h ^ut»» Uui«»M KV.fllM 
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9 Where celling panel corners meet, four 
sheets of metal overrep- Because of this In- 
creased thickness, It's necessary to drill a 
Vo-ln.-dla- pilot hole for a cone-head nail. 

someone help you hold the panels in 
place for nailing. The ceiling panels 
come with special 1 -in. -long cone - 
head nails. Use these decorative nails 
in the center* of the panels, on overlap- 
ping edges and wherever else they 
will be exposed. 

Celling panel Installation 

Secure Die panel edges that will be 
covered by overlapping panels or by 
the cornice molding with standard l /C- 
in, wire nails. Note that the panels 
have small raised bumps, or buttons, 
in the pattern. 

When hammering the cone-head 
nails, drive them directly through the 
center of the buttons fFig. 6). When 
nailing the panel edges, drive 14-in. 
wire nails off to one side of the buttons 
(Fig. 7), Use this technique so the 
wire nails don't interfere with the 
overlapping panels and cone-head 
naits that secure them. 

Starting in the center of the ceiling, 
install full -she panels the length and 
then the width of the room. When it 
conies time to cut a panel, simply flip 




1 1 To make It easier to nail up cornice 
moldings, flirt drill a VA-ln.-dla. pilot hole. 
Be hire that the bit goes through both the 
molding piece and the celling panel. 
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els, furring strips and cornice molding. Mote how the concealed 
panel edges are fastened In place with wire nails. 



it over, mark the 
cutline with a 
pencil and make 
the cut with tin 
snips (Fig, 8), 

Keep in mind 
that this job will 
proceed so much 
better if you are 
using a decent 
pair of snips that 
are properly 
sharpened. If 
yoursnipsareold 
and dull, either 
have them sharp- 
ened or buy a 
new pair. As "you 
progress, there 
will be seams 
where the cor- 
ners of four pan- 
els will overlap 
(Fig. 9). To make 
it easier to drive a cone-head nail 
through all four sheets of metal, first 
drill a VSt-in.-dia. pilot hole. 

Cornice molding — 
the crowning touch 

Cornice molding is installed where 
the cei ling meets th e walls . The size of 
the cornice depends on the size of the 
room and height of the ceiling. Typi- 
cally, a high ceiling in a large room will 
accommodate wider moldings. Since 
this installation was in a small room 
with standard 8-ft.-high ceilings, we 
decided on a cornice that projects 
from the wall only 214 in. Cornices 
with projections up to in. are com- 
monly available. A quick look at Fig- 
ure 10 show's the relationship of the 
cornice to the metal ceiling panels anil 
furring strips. 

Like the ceiling panels, the 4-ft.- 
long cornice moldings are fastened 




12 Fasten cornice with cone-head nails 
driven through buttons into furring. For a 
professional- rooking job, be sure cornice 
buttons line up with celllng-panel buttons. 



with cone-head nails. However, since 
the nails driven up into the furring 
strips are at a slight angle and must 
pass through a metal ceiling panel, 
too, it's best to first drill pilot holes 
through the panels, but not through 
the furring strip (Fig. ll), Be sure to 
leave enough solid wood so the nail 
will hold securely once driven. Drive 
the nails through the buttons in the 
cornice (Fig, 12). Note how our cor- 
nice buttons line up exactly with the 
ceiling-panel buttons. Tty to do the 
same when you are laying out your 
cornice molding and keep this in mind 
as you nail up the cornice to ensure a 
professional-looking installation. 
Also, we found that it wasn't neces- 
sary to nail the cornice to the w r all. 
The nails in the ceiling provided suffi- 
cient pressure to hold the cornice Hat 
to the w'all. Continue to install the cor- 
f Pleaae him tapage 88} 




fl Asa guide for Jmldlrfng tot nlces H use a 
level ID mark a level line acrou the surface 
of the waif HoJd the level *§ai w bottom 
edge of cornice that's Installed. 
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Quality products that realty work. 



Easy Oft Pa rrf S*p»r 5 easy on you. M bqhdn 
oW finches, h r^nov^. iayef aftesr layer orf palrrt and 
ctear finish hm&gp Off k ready to 
us£ right Irani the reseaiabe big rnoutfspari Then&s 
nd unpteassn Ktorand dean up 6 
sa&y with soap and water 
Send tofyar tree 
gyxfegnd^potesg^ 
opE on refinishinQ projects* 




''FREE GUIDE 



| Mill coupon to: Nun-Strip Guide, Dept. PM&A 
P.0.Bm 1B79, Memphis, TK 3B1DI 



Name 



Add ruts 



City 



ap 
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Tranifer the camlet molding profile 
onto the mating molding with ■ compass 
scribe r. A it rip or masking tape on the 
mold! n g makes the pend! fine easier to see. 



nice around the room overlapping the 
ends by about 4 in. 

At an inside comer 1 run one cornice 
piece square into the comer. Then, 
using a coping cut technique, trim the 
second piece on the adjacent wall to 
fit. Here’s an easy way to cope a per- 
fect inside comer; First, place a atrip 
of wide masking tape across the end of 
a piece of scrap molding. Hold the 
scrap molding in the comer and use a 
simple compass or scribing tool to 
transfer the profile of the nailed-in- 
place comice to the scrap piece (Fig, 
14). Next, cut along the pencil line and 
test fit the coped cut (Figs. 15 and 16), 
You may have to make a few minor 
trim cuts or do a small amount of filing 
to make the parts fit together. Once 
the coped cut fits perfectly, use this 
scrap piece as a template to mark a 
length of cornice for installation. 

Fitting cornice molding to an out- 
side corner is clearly the toughest 

S m of a metal ceiling installation. 

ut again T there's a procedure that, 
along with a little patience, will pro- 
duce perfect joints. Since most cor- 




1 7 Afreet m* mgle of the outside comer 
and mark It on the celling with a pencil arid 
sliding bevel square, A strip of masking 
tape shows the pencil line dearly. 




IB Execute the coped cut on the waste 
side of the line with a pair of tin snips or avi- 
ation snips, Use the front half of the cutting 
Jaws to maneuver along the Curved fine. 

nera — outside and inside — aren’t 
precisely square (90°), you must first 
determine the angle of the outside 
corner using a sliding bevel square. 
Place the square up to the corner, 
tighten the win gnu l and then meas- 
ure the angle of the square with a pro- 
tractor. Next, divide this angle by 
two and, using a protractor, set the 
bevel square to this angle. 

Now, place a strip of masking tape 
on the ceiling running out from the 
comer. Hold the bevel square against 
the wall with its blade aligned perfect- 
ly with the outside corner. Mark a 
pencil line along the blade and onto 
the tape (Fig. 17). This line repre- 
sents the point where the two mold- 
ings will meet- 

Hold a section of scrap molding 
against the wall in its proper position 
and so it extends past the line on the 
ceiling. Mark the molding's bottom 
edge where it touches the outside cor- 
ner of the wall and its top edge where 
it intersect* the line (Fig. 18). Now 
draw a line connecting the two mark* 
across the face of the cornice and 



IB Ho Id length of cornice molding in 
placeio that It extendi pet the line on the 
celling. Then, mark whirr* the molding 
meets the line and the outtJde comer. 
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1 * Hide the cornice molding In piece to 
Chech the (It of the Injldv corner Joint. 
Some minor trimming with the inlpi b of- 
ten needed !o obtain * perfect ht- 

mukc this angled cut with tin snips. 
Repeat this procedure for the oppo- 
site mating length of molding using a 
piece of scrap. 

Next, hold the two pieces together 
at the corner to check the joint. At 
this point, the two won’t fit together 
very well. It's difficult to get a perfect 
fit because the surface of the cornice is 
so uneven that cutting a straight Line 
is difficult. However, it's simply a 
case of trimming and fitting until they 
do. It may take several attempts, but 
with a Little patience and a keen eye 
you should be able to get the two parts 
to fit together tightly. Once you're 
satisfied with the Jit, transfer the end 
cuts to the comics molding pieces and 
make the cuts. Be sure to cut and in- 
stall the cornice pieces so their hut- 
tons line up with the ceiling buttons 
once all the pieces are nailed in place. 
Nail up the two outside-comer mold- 
ing pieces and check the fit once 
again. If the moldings are to be paint- 
ed, fill the joint line with caulking. If 
the molding is to be left unpainted, file 
the joint for a perfect fit (rig. 19), M 




If TJ>e final step to forming a perf ect out- 
ild« corner li to file The Joint jrnoolh and 
flat. You'll nefd various imah file* Including 
round, triangular and riaf types. 



POPULAR MECHANICS* JUNE 1990 





JUST BUY ONE OF THESE, 





AND YOU'LL NEVER 
X COME UNGLUED AGAIN. 




mi ni Thermogrijf Glue Gun 



with purchase 



Address 



Phone 



1 



.State*. 



It's simple. Just purchase any of the highly 
versatile and easy to use Cordless Screwdrivers 
or the Cordless ftower Ratchet Fill in the infor- 
mation requested above and send it in together 
with the UPC code from the side of the package 
as well as your dated sales receipt Please include 
SLOG for postage and handli ng. 

tour Glue Gun will then be mailed directly 
to you. So dont let those jobs at home wait any 
loqgerwhen0lad<&Oeckercarhelpyougetit 
all together rfgtit now. 

Gerties Screamer PV9DI6, 901&02. »1» 9036 90*03 
of Cordless R»er Ratchet (f9QSO£0 Linked toene rafernpciofi 
per household Please allw a weehs to rEcetve youf Glue Gtift Offer 
apirMJulyfl]9®.S*i^ 

4W, Maple Plw UN 5G3« 

©1990 Black & Ded®r(US) Int ® 
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t Pivot tfiie lever down to lock the router fin 
plunge position. Lever's location near han- 
dle nuh» for imoolJl and safe use. 



4 The to peril ti on turret and the adjustable 
rod control the depth of cut. The turret has 
three fixed and three adjustable stops- 
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TOOL TEST 

NEW 

PLUNGE 

ROUTER 



TEXT AND PHOTOS BY 
ROSARIO GAPOTOSTO. 
Conrributlng Editor 



The Model 6? 3 Is versatile and well made. Us base jlmftfun be bought separately. 



cost of a new router. 

The router has infinitely adjustable 
2.5-in. plunge capacity, and features a 
depth scale and a 6-ptedtjoii doptb- 
£top turret with three fixed and three 
adjustable settings. 

The 1 1.5-pound router has a rea- 
sonably powerful 1.5-hp t 10-amp 
motor that effortlessly drives %- and 
Wk-in. shank bits. I did a variety of 
edge and surface routing with it and 
was quite satisfied with its comfort* 



able feel, weight and balance. 

It comes with l /*-in. and !^-in. col- 
lets which I think grip better than 
slip-in reducer sleeves. Additional 
accessories include edge guides, a 
template guide kit and a clear subbase 
for big diameter bits. 

The Mode! 693 costs about S280 and 
the plunge base, S120 t at hardware 
stores and industrial suppliers. Write 
to Porter Cable Corp., P,0< Box 
2468 p Jackson, TN 38302-2468. m 



P ORTER-CABLE recently intro- 
duced a versatile plunge router 
that should prove of interest to ama- 
teur and professional woodworkers 
alike. 

What impressed me most was the 
way it r B quickly and easily locked and 
unlocked during plunging. Its locking 
lever is conveniently located near the 
left grip and can be moved without 
moving your hand far from the grip. 
Push the router down and hold it in 
place by flipping the lever. Move the 
lever back and the springs enclosed in 
the two posts push the router back up, 
A unique design, the router's 
plunge base can be bought separately r 
so yon can convert most Potter-Cable 
or Rockwell routers with 3.5-in.-dia. 
motor housings, Bosch models 1601- 
1606 and Black & Decker model 2720, 
to plunge routers, while saving the 



2 With the lever pivoted down., molding bit 
is rocked below subbase The router tan now 
be used Tor Standard edge shaping. 



1 At the end erf a plunge tut, the lever fij pi- 
voted up. and the router h switched off after 
the trft b safely retracted 



subbase, edge guide [not shown) and ?- 
pi«e template guide, being Installed. 



# A pair of wrenches and '/Wrt- and Vt-ln.- 
dla. split collets come with router. A 
dia. collet If sold as an accessory, 
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BEL CREATES A LEGEND 



bii r rciMu 

Model we 

An Mill Si/c 



Revolutionary New 3 Band 
Radar Detection 



FMT : Unequal ed Sens ilivitv 



1b JupUciLe LEGEND J\ X, fc. and Katfrwlivisy 
let eb. ousting technology wauld require three *eFkiniie 
radar deice tory. each specifically deigned eo receive onl> 
one radar frequency 




("■urmd »;uU’ drrrniir dnipt uw ■ ffti fna'imum ■.ethiiijH'i 1 161" S-D 1 
b^miirui H ihr lundinirulul muri liflffu V K e unit k.i hind J04fr 
Ui JelK| k and lii bjikJ null* fho i#unp 4 r»dBffiETluJ rTH!£T iBfWflW 
!t*nriimfiJ> rcdinii KruitU ii> on fat tn± of Uicu. radar hiitutriLir- 
L 1 1 c:-t~ radar FiiLjLKiiuL 



* * 



BEL TRON1CS, the pioneer of 3 band technology, 
introduces LEGEND 3: ta new radar detector offering 
unsurpassed detection range for X, K v and Ka band radar. 

LEGEND 3 h s revolutionary performance is achieved 
through a patented design called FMT ' (Fundamental 
Mixer Technology), FMT* redefines how a deiector pro- 
cesses X, K, and Xa band radar. With FMT*, LEGEND 3 
provides a level of sensitivity never before achieved. 

LEGEND 3 also breaks new ground in terms of 
selectivity. An advanced signal processing technique known 
as RSV* I Radar Signal Verification} automatically eliminates 
Intermediate Frequency i IF) interference - the most com 
mon source of false alerts. Wjth R5V* LEGEND 3 secs a 
new standard for selectivity. 

Unmatched in sensitivity qnd select ivily, LEGEND 3 
reflects a commitment io detail, quality and innovative 
thinking And LEGEND 3's refined and convenient features 
niaki: it unlike any radar detector ever designed, 

Revolutionary 3 band performance is available today 
fur $379.95 And backed bye 3 year limited warranty, Tb 
order or for the name of a dealer near you. call toll-free: 

I HOC 34I-14UI USA 1-hOU 26^3994 Canada ■ 2E 41 



Join RADAR 4nd protect yubf right us use u radLu director. 
For niqn: mfprmaiiou call |5| 3\ 661 : 1472. 



"H* S nlc«d |E«AflWt •>■ HI i 1 W-HSiH MIMI T I LJ 




BEL-TRON1CS LIMITED 

The Intelligent Choice 
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HAND TOOLS 

HAND 

PLANE 



Your hand pfane's 
history is nearly as o/d as 
woodworking itself. 

BY ROB STEVENSON 

r ITH A WORKSHOP full of 
power tools that weren't con- 
ceived before the turn of this century, 
it’s easy to view the ordinary hand 
plane as a venerable example of 
woodworking tradition. After all, it’s 
probably been around for a few hun- 
dred years. 

The fact is, actual planes have sur- 
vived from first-century A.D. Rome. 
And, although no earlier planes have 
been discovered, the pre- Roman 
Greeks did have a word for plane — 
rhykane — indicating that this tool 
was known and used! then. Because 
the even earlier Egyptians have left 
no evidence of the hand plane, it 
seems reasonable to assume that this 
most commonplace tool of today wag 
invented sometime between the 
Egyptians and the Greeks, and boasts 
a roughly 3000-year history . 

Exactly how it came about is an- 
other question. While the bas- 
ic plane appears to 
nothing more than a 
wide chisel held firmly 
in place for controlled sur- 
facing operations, some have 
suggested that it evolved from an- 
other, but more primitive, wood -sur- 
facing tool — the adze. The early adze 
was unlike the models that we’re fa- 
miliar with today. It had a separate 
cutter that was held in place by a 
wedge. By adding wood in front of and 
behind the cutting edge, something 
resembling a plane appeared. The 
blocks of wood around the cutter act- 
ed as a kind of jig that limited and con- 
trolled the d epth of cu L 

There was, though, another tool 
common to the period that has ail hut 
disappeared from the workshops of 
today called the scratch stock. This 
tool was used to cut moldings and had 
a narrow, profiled cutter that scraped 
the wood to the desired shape. The 
cutter was secured to a block of wood 
or stock that acted as a handle for 
guiding the cutter along the wood. 



Because the earliest surviving planes 
had narrow cutters and almost all 
were molding planes, it seems possi- 
ble that the very first planes evolved 
directly from the scratch stock. As 
the tool developed, the plane body 
and cutter were made wider and 
straighten for handling fiat surfaces. 

The early Roman planes had bodies 
either entirely of wood, or wood with 
an iron sole and side plates riveted in 
place. The cutter was held in position 
by a wedge that pressed against a pin 
that ran from side to side across the 
opening. Like our planes today, 
the Roman tools were made in 
different lengths to suit the job at 
hand and many had elongated 
holes to serve as handles. The 
wedge- and -pin, cutter-securing 
system is still used today by some 
makers and remains a popular design 
for shop-built planes. 

Surprisingly, the period following 
the Roman culture provided little in 
terms of physical hand plane evi- 
dence. Only a few smoothing planes 
made from bone or horn, and one with 
a bronze sole, survive from the Dark 
Ages (about 476 to 1000 A.D.). And, 
the Middle Ages (up to about 1450 
A.D.) have left no planes at all. How- 
ever. illustrations depicting daily life 



a wedge. However, instead of using a 
pin to force the wedge against the cut- 
ter, it employed an alternative meth- 
od that became the 
standard for most of 
the wooden bench 



ROMAN IRON-SHEATHED 
SMOOTHING PLANE 

planes later made in North America. 

This second method features ta- 
pered notches on both sides of the 
blade opening, The wedge slides in 
these notches and locks the blade in 
place. The notches increase the bear- 
ing surface on the wedge and elimi- 
nate the weak pin-to-body joint of the 
earlier design. The familiar coffin- 
shaped, wooden smoothing plane re- 
sulted from a thickening of the sides 
necessary to accommodate the wedge 
notches. 

During Lhe next 200 years, wood- 
working underwent an extraordinary 
evolution as the fashions of Lhe day 
demanded work of increased quality 
and sophistication. To get the 
job done, a host of special- 
ized planes were devel- 
oped for cutting 



ROMAN 
WOODEN 
JACK PLANE 

show planes similar to the Ro- 
man tools each having a simple cut- 
ter secured by a wedge and crosspin. 

One of the oldest surviving planes 
after the Roman examples comes 
from the 1596 shipwreck of a Dutch 
vessel. Found in the remains was a 
wooden smoothing plane body in ex- 
cellent condition. Its most obvious 
feature is a horn-shaped handle 
mounted on a slightly lowered front 
section. This type of front handle re- 
mains characteristic of plane# made in 
Germany today. 

Like the Roman tools, Lhis plane 
would have had a single cutter held by 



every conceivable molding required. 
A typical set of molding planes might 
include a dozen different profiles, 
each made in a range of sizes. Plough 
planes with interchangeable cutters 
were developed for cutting grooves of 
various widths. These hod adjustable 
fences and were sometime# elabo- 
rately constructed with exotic wood 
and ivory. Rabbet planes in a wide va- 
riety of styles and sizes were built. 
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ley went on to offer dozen* of metal 
specialty planes designed to either 
replace their wooden counterparts, or 
do things no plane had done before. 
Where the wheelwright previously 
used several curved-sole wooden 
planes for smoothing various 
circle arcs, a completely ad- 
justable, flexible steel sole 
circular plane was now avail- 
able. Long-wearing metal 
rabbet planes acquired 
screw-feed adjustment 
mechanisms and easy-to- 
use fences. Shoulder 
planes became more 
versatile with removable 
fronts for working into corners. 
And, the completely adjustable block 
plane found its way into woodwork- 
ers' pockets and shop aprons across 
the country. 

Notable among these efforts was 
the development of a series of models 
that transformed the ordinary' plough 
plane into a tool capable of cutting 
hollow's, round*, beads, grooves and 
simple moldings. This evolution cul- 
minated in the elaborate Stanley 45 
and o5 planes. While both claimed to 
do the jobs of a toolbox full of wooden 
planes, their days were numbered al- 
most as soon as they were introduced. 
The technology that enabled these 
tool* to be made to a consistent stand- 
ard was also beginning to offer the av- 
erage w oodworker stock machine-cut 
moldings at a very attractive and rea- 
sonable price. 

And, as the 2Uth century pro- 
gressed, many of the other unique and 
intriguing designs fell by the wayside 
as routers r shapera, jointers and’plan- 
ers took over many of the heavy, te- 
dious chores of woodworking. 

Today, the hand plane in all of its 
guises continues to play a role in the 
workshop. Although many types are 
no longer in production, the original 
tools are still available through collec- 
tors, used tool dealers and can even be 
found at yard sale* and flea markets. 
And, the renewed interest in tradi- 
tional ways of working has spurred 

manufacturers to offer both repro- 
ductions of old designs and new inno- 
vations that are sure to carry the 
heritage of the hand plane into the 
21st century. PM 



and complete sets of hollows and 
rounds became common to the wood- 
worker's toolbox. The woodworkers 
themselves also became more special- 
ized and each group developed planes 
to suit their specific needs. 

However, it wasn't until about 1760 
that a truly import ant change in the 
engineering of the plane occurred. 
Before this period, the cutter was a 
single metal component tapered 
thicker at the cutting edge to increase 
rigidity. Now, a second piece of 
metal — called the cap or back iron — 
was secured to the face of the 
cutter. This not only stabilised the 
cutting edge, but caused each shaving 
to break in short, but connected, seg- 
ments, reducing tearout in the planed 
surface. This also meant that the 
blade could be stamped out of thinner 
sheet steel making it easier and 
cheaper to produce. 

During the early 1 9th century, 
three companies in Great Britain in- 
dependently developed planes that, 
to this day, are considered to be the 
finest in the 
world. The firms 
of Alex Mathie- 
son & Sons, 

Stew'art Spiers 
and Thomas Nor- 
ris made wood- 
filled, metal- 



18th -CENTURY 
MOLDING PLANE 

body planes of traditional derign. 
Often, these composite plane bodies 
were dovetailed together from three 
sheets of mild steel with other models 
cast in steel or gunmetal Both types 
w'ere filled with two pieces of wood: 
one for the front knob and the other 
for the rear handle. In 1913, Norris 

FRENCH CARPENTER'S 
RABBET PLANE 
(ABOUT 45 IN. 

LONGJ 



further improved this design through 
a patented screw-feed cutter adjust- 
ment that provided precise 
depth and lateral centre]. 

The invention of the 
metal plane, common 
to nearly every shop 



16 th CENTURY DUTCH 
SMOOTHING PLANE 

today, was an extended process that 
began on this side of the Atlantic 
around the mid- 1 800s. It started with 
the development of a metal blade- 
securing and adjustment mechanism 
that was simply fixed to the top of 
wooden plane bodies. In principle, 
this design is the same as that found 
on the modern plane, A lever cap 
locked the cutter in place on a cast- 
iron bed — called the frog— and an 
adjustment wheel con- 
trellcd the depth 
of cut. 

These transi- 
tional wood/mel- 
aE planes led 
quickly to the 
development of 
today's cast-iron 
body that we 
know so we II, 

In 1869, the 
Stanley Rule 
And Level Co. entered the 
p Lane-making business by ac- 
quiring the patents held by Leonard 
Bailey, one of the chief developers of 
the east-iron plane, and buying the 
Bailey, Chaney Co. Bailey was in- 
stalled as head of the newly formed 
plane department, and, one year later, 
Stanley’s catalog boasted a line of ZS 
different planes. 

Over the next 20 
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HOLOOOWN 
SCREW 

SWITCH 
MOUNTING 



To replace bad switch, ptiJJ knob off shift 
Remove control panel hddctown Knew, 
Up up panel and Install new iwttth. 



APPLIANCE 

CLINIC 

BY STEVE TOTK 
Contributing Editor 

Hot Burner 

A problem has developed with the 
small , right rear burner on my G. E. 
built-in cooktop, mfKlel No. JP6510- 
C1AD, serial No, VM759501 G. Re- 
gardless of the setting! whether it is 
turned to high through warm, it con- 
tinues to burn only on high and can't 
be turned down. As a result N I am un- 
able to use the burner, la this a prob- 
lem I can solve without calling in a 
G.E. repairman? 

KENT THOMAS 
MAG ALIA, CA 

From all tke symptoms you've de- 
scribed* it would appear that the infi- 
nite heal switch for the right rear 
burner needs to be replaced. Possibly, 
the switch may have an open bimetal 
heater , or the switch contacts may be 
welded closed, preventing any tem- 
perature control. Tke heat switch 
cannot be repaired and should be re- 
pfaced- 

First ? purchase a replacement 
switch from any G.E. parts or service 
center or appliance, repair parts store 
in your area. T heG*E- pari number 
for the switch is WB2IX521 7, 

Disconnect the electrical power to 
the cooktop. Then remove the control 
knob from the bad switch by pulling 
it off the switch shaft. Remove the 
small Phillips-head holddown screw 
on the back edge of tke chrome con- 
trol panel. 

Lift up the control panel f shwly 
unhooking it at the front from the 
locking tabs. Then , turn the control 
panel on its side. Next, remove the 
two Phillips -head mounting screws 
that hold the switch on tke control 
panel. Pull the switch free . 

Place tke new switch alongside the 
old switch and remove one wire at a 
time , Install it on the corresponding 
terminal that's on the new switch. 

Slip the new switch back into the 
hole in the control panel and install 
the two mounting screws. Push the 
control knob on the switch shaft t then 
.dip the control panel back in posi- 
tion. Check that no wire has become 
pinched between the control panel 
and the mounting flange. Reinstall 
the holddown screw- Connect the 
coo A top's power and test the burner. 



Broken Bellows 

1 have a Gibson air conditioner. The 
pleated vinyl panels that expand to fit 
my bedroom window are broken, I 
have tried to write to Gibson in 
Greenville, Michigan, but the letter 
was returned as “Expired Forward* 
ing, " The air conditioner works very 
well, and I don't want to get rid of it. 
Would you know where I can obtain or 
order replacements for the panels? 

BETTY COMF.N 

WALDWICK, NJ 

Tke side panels are still available. To 
locate either parts or service for your 
air conditioner , call the toll-free Gib- 
son consumer information number 
at (800} 458-1445- Give them your 
postal zip code, and they will give you 
the name , address and phone num- 
ber of your nearest factory -autho- 
rised parts or service center. 

Needs Gasket 

My Amana refrigerator is 24 years 
old. and the door gasket needs to be 
replaced, J am Unable to find the gas- 
ket or a replacement in New Orleans 
It is model No, BRS15L T serial No, 
K23503S1 . LA URE NT GAMES 

NEW OR LEANS, LA 

According to the A mana Co. t the 
door gasket foryimr model refrigera * 
tar is no longer available. I suggest 
that you fit a universal replacement 
magnetic door gasket kit to your re- 
frigerator door. 

These kits come with four L- 
s haped gaskets with factory -sealed 
corners. Tke magnetic material is 
al$o supplied in a roll. Both the vinyl 
gasket material and magnetic mate- 
rial can easily be cut to fit the door T 
and each kit has instructions. 



These kits a re available from most 
appliance parts distributors. When 
ordering the kit, supply the store with 
the outside dimension of your old 
gasket (it should be about 32 in. x 60 
in.) t and tell them your gasket has 
mounting screws that go through the 
gasket into the door frame. 

Can't Find Cooker 

We have a Presto electric pressure 
cooker made by National Presto In- 
dustries, Inc., model No. KE02AT, 
serial No. 3968. The cooker is still 
working, and we would like to have 
another. We have been unable to find 
another one, and we received no an- 
swer from Presto. Do they still make 
them, or is there any company that 
makes one? JAKE PADILLA 

LASVEOAH.NV 

Presto discontinued making the elec- 
tric pressure cooker about 1 0 years 
ago. They still make a rangetop pres- 
sure cooker, however. These operate 
at 35 pounds of pressure with, the 
range burner supplying the heat (as 
opposed to a built-in heating ele- 
ment). Presto still has some parts for 
your model cooker like sealing rings, 
pressure regulator, cover, handles 
and controls, but the body assembly 
with heating e oil is no longer in 
stock. 

You can contact the company's 
parts department at (715) 839-2121 , 
and/or write National Presto, 3925 
N. Hasting Way , Eau. Claire, Wl 
54703, Attn.: Parts Dept. XM 



IX) YOU HAVE AN APPLIANCE PHObLLMT 
Judil ax. k qJkujJ it. Send your question , along 

with the model and serial number*, toAppl inner- 
Clmi*, Papular Mechanics, 224 $?lh 8t-, 

New Yor*.. JVY Whtlr letter* auuujl he an- 
swtrvd individually, problems $f general mt&tet 
will i»e di*cw&rd in the Column- 
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Drink, Bathe, Splash, Water 
the garden. Do the laundry. 
Scrub the dog. Give the lawn a 
drink. Fill the pool. There's no 

limit to the wonderful things you 
can do when you have your own 
private water system and no 
water bills. 

Of course, you know that city water is 
no longer cheap and plentiful Bur, do 
you know that your water bill has only 
begun to soar? Suddenly, the costs of 
maintaining aging city water systems 
have become staggering. Water treat- 
ment and an II -pollution costs are zoom- 
ing* Your city water hills arc going up, 
up, up! 

Worse r the threat of ne w water short- 
ages is forcing hundreds of cam m uni- 
ties to impose strict limits on the 
amount of w ater you can use. 

Don't wait. Join the thousands of 
homeowners, of all ages, in all 50 
stales, who have drilled their own water 
well to supplement their expensive city 
water 



With a Hydra-Drill, you can drill your 
own water well to 50-100-200 feet 
deep. It's as simple to operate us a 
power lawn mower. Drill a well exactly 
where you want it — even in small 
backyards where a big truck -mounted 
drill couldn't possibly go. 

Get the facts. You owe it to yourself to 
find out about this practical^ economi- 
cal way tu provide good, year 'round 
water for your home and garden. 

For a FREE BROCHURE, call today 

TOLL-FREE 1-800-333-7762 or mail 
coupon below. Lcam how over 100+000 
home water weds have been drilled this 
easy, low-cosi way since 1962. 



Learn how 
over 100,000 
home voter 
wells have 
been Med 
this easy, 
low-cost way 
since 1962. 

Call Toll-Free 

1 - 800 - 333-7762 




YOURS FREE! 

# "How To..." booklet 

# 33 rpm record 

# Complete info & prices 

Mail This Coupon 
Today! 




LA-ill Edr Operator 721 \\ 

Or Clip CoupuA u ml Mill Today] 

4 

7217 AndEODn Road 
Opiiikft, AL izm 

J YES! I may want to dnll on my properly 
Hush the FREE INFORMATION PACKAGE 
including the bogkter, record and prates. 




| Prri Kara 




1 Al.n-uiy 

1 
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JOURNAL 

EQU1PMENTTEST 

MULCHING MOWER 



TEXT AND PHOTOS BY STEVEN WILLSON. Home and Shop Editor 



I F YOU A HE tired of collecting 
your graas clippings* then t hi^ 

mulching mower may be for yo U, Bo- 
lens, the manufacturer, claim* that 
this J-hp s manual-start, 22-in, F self- 
propelled mower has a deck and blade 
that were designed to cut the graft* 
and suspend the dippings in the mow- 
ing chamber so they can be recut sev- 
eral times, yielding clippings that are 
loo small to see on your lawn. 

We thought this was a pretty bold 
claim, so we tested the unit shown 
through an entire mowing season, and 
must say that the results were very 
impressive. On dry, l-m.-high grass 
the mower cut a smooth* uniform sur- 
face with no evidence of clippings 
left behind. When we attacked 6- 
and 8- in. -high wet grass, the mow- 
er yielded a similar smooth carpet. 
The wet grass clippings did, howev- 
er, tend to collect on the rear wheels 
and peel off, leaving behind some 
clumps. 

We also tested the mower's mulch- 
ing capability on autumn leaves. It 



performed very well on dry leaves, 
but couldn't pull wet leaves off the 
ground. 

If you'd like to occasionally collect 
the clippings fur competing, optional 
collecting bags and discharge chutes 
are available. The model Ho, 8653 
mower costs about $530 at Bolens 
dealers. For more informa- 
tion, contact Bolens 
Corp,, 102nd St* 
and Ninth Ave. P 
Troy. NY 12180. m 



Dual Control lev cm are located On right side 
of handle. Inside handle engages front-drive 
mechanism. Outside handle controls speed. 



Handle has two height pas hi lore andean cot- 
lapse over mower deck tor storage or trare^ 
pun. Push spring-loaded boh to change- 



Mflww fleck height b easiiy adjusted by one 
D-handte mounted on rear of deck. Jint turn 
handle, and all 1 four wheels move at once. 




As deck height adjustment handle b turned, 
scale on adjustment linkage moves over cut- 
ting height arrow to indicate change. 



Fuel shutoff valve (arrow) shoukf be turned 
off when mower is riot In operation to keep 
I foie! In carburetor instead of draining out. 





Engine crankcase o!! fill tube Is conveniently 
located on (he top of the engine, Easy-f p- 
read dipstick h attached to fill cap. 
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(€on ( f m u gdjrtfm imtjr } 

winra 1986, Toyota has used the technol- 
ogy in the premium-sound option for se- 
lected rare. 

Now it seems that Rlaupunki and 
Philips seem intent on developing even 
more sophisticated multi-antenna sys- 
tems for better radio reception, Rluu- 
punkt, in feet, doesn't even use the term 
diversity tuning — preferring to rail its 
system a product derived from the 
phased-array technology used in mobile 
radar systems. 

Hills, buildings, utility poles and even 
other passing vehicles can disrupt line- 
of-sighl FM waves. But the same FM 
signal blocked from the front antenna by 
a tail building might be visible to anoth- 
er antenna aL the rear of the vehicle. 
The difference ia simply antenna infla- 
tion. Anyone who has ever gotten trash 
on the radio while stalled in traffic, then 
moved up just a few inches and received 
dear sound, has an idea of the relation- 
ship bee ween antenna location and mer- 
curial radio waves. 

Although some multi-antenna sys- 
tems have used two aerial masts, most 
complement the standard fender whip 
with a more discrete antenna that is ad- 
hered to or etched into the glass of a rear 
window or lighting assembly. But the 
mere presence of additional antennas on 
a car does not alone improve radio re- 
ception. What's needed is a way to se- 
lect the best signal, whence the term 
antenna diversity tuning. Engineers 
have devised a variety of ways to 
achieve this. 

One method is the dual-receiver ays- 
tem. Here, there are two receivers 
aboard, each with its own antenna. A so- 
called comparator mounted elsewhere 
in the car monitors the signal quality of 
each receiver ami routes the better one 
to the sound system for amplification. 

A variation is called scanning diversi- 
ty. This type of system uses only one 
receiver , equipped with an outboard dih 
Lector that scans the antennas constant 
Ey, switching to whichever antenna 
provides the best signal at a given mo- 
ment, Although scanning diversity sys- 
tems can use more than two antennas, 
two is usually ail you get. 

The new Philips PKM (Phase Shift 
and Mix) system employs scanning 
diversity with two antennas, but uses 
electronic sleight-of-hand to make its 
two transducers work like four. 

According to Philips, its PBM circuit 
adds and subtracts the inputs from the 
real antennas to create two additional 
virtual or adaptive antennas. More- 
over, these electronic antennas operate 
directionally, like a multi -element home 
rooftop antenna, The usual car mast is 
omnidirectional arid therefore prune to 
fFlfHj .hit hint fo f P5> 



Save $25,000 or more 
on your new home. 
Be your own builder. 

No experience needed. NRJ at-home training in Building Construction 
shows you how to build or remodel the home of your dreams. 



You can save from 
10% up to 50% on the 
cost of your new home by 
buildup il younclf. And 
NRJ can show you how. 

NRFs profrsskjnal course 
m Building Cunstruetkm 
teaches you what you need i 
to know [o be a building 
contractor- And you Icam 
ai home in your spare 
Eime, Whether you want to 
build your own home, 
rnnodtl ihc home you've 
got, or sun your own contracting business, 
NRI can get you started right 

From Site Selection 
to Landscaping 

By being your own contractor, you 
save at least 10% of the cost of the typical 
home nght up front. Then, depending on 
how much of the job you do yourself, you 
can save up to 50%. NRI takra you thniugh 
[lie rob from sian to finish in to lessons full 
of photos iifid diagrams to make Iniming 
easy, You begin by kerning how to pick the 
best site, learn to mid blueprints, ottrlMe 
costs, follow the job through in the 
planting of shrubbery and trees 

Learn Fro Secrets 

Nothing's left out. You lom the trade 
practices and secrets of ihc pro. Masonry, 
carpentry, roofing, painting, even plumbing, 
heating and dcctrical work- You leant what 
good work kjuks like, tip-offt to laid or 
floppy work Hnw to supervise jobs. . . 
when to bring in specialists trade and 
financial practices . . how tu kn:p your job 
moving on schedule . 




Training Includes 
Plans for Energy- 
Efficient Home 

You learn belter 
because NRI training is 
practical training. You get 
over I0<) action projects, 
fnifi] constructing sole 
. models to building acmti 
■J framing sections. Lessons 
and projects coordinaie 
with a ctmtratporary 
energy -efficient home 
designed especially for NRI You keep [hew 
plans tu build your own home or select from 
more than SO tow-ccwl optional plans. 

Includes Regional Seminar 

As an exclusive scrvkr. graduates 
may participle In an optional owner/ 
builder seminar. You'll get expert advice 
on local building axles and conditions., 
meet builders, learn more about oncigy 
efficiency, receive dps on financing. 

There'll he demonstratiEins. insider info 
on remodeling, hands-on programs for 
real-world practice. 

Send for Free 
FuUColor Catalog 

There's much more to the NRI Building 
( jC H ts Inictk hi Course. Send Ulc Coupon For 
your free caulog describing all lessom, 
prtjjtxts-, and opportunities in the building 
business. Sec how you can save big money 
by building or remodeling your own home, 
or earn big money by building for others 
If coupon has been removed, write to NRi 
Sdtook, 4401 Connecticut Avenue, 
— ■ NW, ^hington, DC 20008 



SCHOOLS 
Mc-Gmw Hill Cperttnumg 
Eduction 

44&1 ConfvecElcuE Avenue, NW 
W&ehingtm, DC XOM 

W*H tihf* IcHiMWfrf. 
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HOME'S. SHOP 



JOURNAL 

HOMEOWNERS CLINIC 

BY NORMAN BECKER. P.E., Contributing Editor 



Gurgling Toilet Tank 

I had a Fluidmaster 400- A tank valve 
installed in my toilet recently, and 
have since noticed a gurgling sound 
coming from the toilet. It sounds as if 
the valve b stuck open, allowing wa- 
ter to run into the bowl. The water 
level in the bow l doesn't change. Any 
ideas? dennis we rth e ime r 

WEST GRANGE, NJ 

The condition may be the result of a 
sediment buildup. Often p sediment 
in the plumbing is loosened when the 
new valve is installed and is carried 
by the water stream into aFluidmas- 
ter M s valve. 

To flush out the deposits , turn off 
the toilet's water supply . Unscrew the 
valve's cover by pushing down and 
turning Vs-turn counterclockwise . 
Hold an overturned cup above the 
valve and turn an the water supply 
again. Flush outvalue thoroughly , 

Check that an angle adapter has 
been installed on the overflow pipe. 
Without it f water will be siphoned 
from the tank t down the pipe and into 
the bowl. Also , check that the ftusher 
is properly aligned over the valve seat 
so water won 'i leak past it. 

If sediment continues to clog the 



valve , you may need an inline water 
filter on the house water supply tine . 

For more information „ write to 
Ftuidmaster, l W- p Customer Service, 
1800 Via Burton , P.O, Box 4264, 
Anaheim,CA 92803 . 

Tempered Glass 

How can I cut tempered glass to the 
sice that I want? 

LAWRENCE OARLOCK 
MASSILON.OH 

You can't cut tempered glass. Used 
as a safety glass, it is 4- to 5-times 
stronger than ordinary plate glass of 
the same thickness . It cannot be cut or 
drilled- after tempering. If you try to 
cut tempered glass, it will break into 
small, cubelike fragments „ unlike 
plate glass which breaks into large 
shards. 

Pocket Doors 

Can t fix sliding pocket doors that 
came off the rail without cutting into 
the wall to gain access? The hangers 
and rollers either come loose, or the 
rail becomes loose due to screws fall- 
ing off. 

H„ MARCHESS 
NORTHRIDGE, CA 



You may be able to solve the problem 
by adjusting the hardware the door 
hangs from. If however ^ there is a 
problem with the tracks inside the 
wall, it may be necessary to open one 
side of the wall for access. 

If you decide to replace the door, 
ynull find good tips in PM's hi How To 
Install A Pocket Door,” page 103, 
Oct, *86, To adjust and repair an old 
door see the July r 83 issue of The Old 
House Journal f 435 9th SL t Dept.PM> 
Brooklyn, NY 11215 (a back issue of 
th l 0 1-LI costs $3 .50 postpa id). 

A Small Plumbing 
Noise 

Shortly after moving into my 3-y ear- 
old home, I noticed u small plumbing 
noise. Since then, the noise has in- 
creased and often occurs after run- 
ning water through faucets or 
flushing the toilet. It happens with 
both hot and cold water, in the kitchen 
and the bathroom. 

The sound as like some one tapping 
the water pipes with a hammer. 

Help! 

V. SIMPSON 
NEWBURY PARK, CA 

Water hammer could be the culprit. 
This happens when flowing water is 
shut off. The water s lams into the 
valve or the end of the plumbing run. 
You can install an air cushion to stop 
this . 

The water meter may also be to 
blame, since this occurs when the toi- 
let is flushed t usually not a cause of 
water hammer). Listen to the meter 
while water is flowing from a faucet 
to see if it is the noise source. Also, 
pipes that are inadequately secured 
to framing may vibrate against the 
framing , causing the noise. 

Ultrasonic Re pe fieri 

We’L'e received many letters from 
readers looking for ultrasonic pest 
repellers , since we ran our survey on 
that subject in the Sept '89 Home- 
owners Clinic (page 89 h One manu- 
facturer is Sonic Technology 
Products * Inc. f Grass Valley . CA 
(800) 247-5548. One of its single 
plug-in units costs about $20. f*i 



UO Yf JU H AX E A HO MEM A I NTK SAM E 
OR KERA1H PROBLEM? 

Just Nnrman ffiouf it. Semi vniir ijUrxlwn tv 
Hnmeownirv Clinic. Popular Mechanic*. 224 
H'Vr-f S7th St,. A leu York .NY WOi9. WhiU Irtt rn 
fort ntf be oH*u-*rrd mdi I'idwaih. problem* ofi^ti 

rfu f i .'i i iL'ill l.v iti*ruM*rii i/f the cdumn. jKi>r 

mtire hvme- repair and maintenance 
Home Care Guide, $ 5 .SS petto# iff, Semi your or- 
.-r i toPopitla r Meehanse * „ Aar 10 1 1 , Radio City 
Stniinn. AVw York. S Y 1 0 ! 01 
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ELECTHONJCS 

(Co ntitt i ted from page IftJ j 

pick up and mix in audio ghort^those 
unwanted multipath signals reflected 
by buildings or terrain. 

The practical result of the PSM 
scheme is that the tuner gets input from 
four antennas. These are scanned every 
one-ten -thousandths of a second, but 
only when needed, that is, when signal 
quality drops below a predetermine ci 
level. Switching noise, says Philips, !s 
not audible. Ail the added dccirpnks 
can be accommodated within a standard 
DIN chassis, so that the only additional 
component to be instilled is the second 
antenna^ preferably glass -mounted, 
Philips' front-ends are currently being 
manufactured with two antenna inputs, 
Blaupunkt also uses four antennas 
— but real ones. Moreover, there is no 
switching among the quartet in its 
Auto Directional Antenna {ADA) sys- 
tem. Instead of scanning for the best 
signal, as in diversity tuning systems, 
ADA links the four inputs electronically 
to create a single phased array that acts 
asa rotating, directional antenna. 

The antennas themselves are foil 
strips embedded in the corners of the 
composite-plastic bumpers. Each is con- 
nected via coaxial cable to iUown tuner. 
The four tuners share a common oscilla- 
tor. and may be mounted on a hybrid 
board in the front end or outboard ed. 
ADA r s electronics analyze the summed 
incoming signal, and electronically ro- 
tate the antenna for best effects For ex- 
ample, if the incoming signal is clear but 
weak, it orients the antenna in the direc- 
tion for maximum gain. If the signal is 
strong but noisy; it aeijusts the array for 
minimum distortion. The analysis is on- 
going. The electronic rotation takes 
microseconds and is, according to 
Rlaupunki, inaudible. 

BkupujiktTs ADA system is a produc- 
tion prototype, and though the company 
is currently shopping the system among 
carmakers, it says it intends to offer it 
for aftermarket installation under its 
own brand name. For the time being, it 
appears that OEMs will have the upper 
hand in offering multi-antenna systems. 
Automakers can cosmetically inte- 
grate the additional components at the 
design stage and more easily conceal the 
extra cost in the total option price. 

Year Of The Laser Disc 

For the past 10 years, Pioneer Electron- 
ics has carried the ball for the laser disc 
format. Recently, Sony, Philips and 
others have akm added their support for 
the format. Now, Panasonic Ls putting 
its manufacturing and marketing mus- 
cle behind the format with the introduc- 
tion of two laser disc machines. 
Panasonic is known for delivering high- 
quality goods at low prices. Expect low- 
priced Laser disc machines soon. m 
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There we go, 

stretching the Riles 

again. 

Okay, maybe you have a right to You'd think we’d leavewell enough alone, 

be upset with us. First, we cheated you out But, no. Here we are introducing the Dakota 
of an easy decision when buying a pickup. It Club Cab. Pretty gutsy, huh? 
used to be full-size or compact. Simple. With its new extended cab, not only can 

Then we had to come along with the Dakota, this Dakota handle the payload of some full- 
the first mid-size. size pickups, but the gear storage as well. 

In time, we were forgiven forthal moving Sony to do this to you again, 

violation because many of you found the But you know what they say: All’s 

Dakota to be not just a happy medium, but fair in love and Detroit, 
the perfect-size truck. The tottgfi ttew spirit ufTkxlyie. 





1 ttkt is> piuivr am iha . r th u fkiHuru an Jiti/MJj- 1 

iMjmi-rr.'i xmi rrflncn^flT M i-uwr drtrffr flWci'Jr Wtfor 
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Dakfua 4x2 ttub Cab 
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WHAT TO DO 

YOUR CAR 
OVERHEATS 



SV PAULSTENQUIST; PM illustrations by Fred Wolff 



T'S HOT, You’re in bumper-to- 
bumper traffic, creeping along at a 
couple of miles per hour. Hot fumes 
from the car in front of you are being 
sucked through the cooling fins of 
your radiator. The temperature 
gauge climbs. Steam starts curling 
out from under your hood. 

This is the kind of trouble you don’t 
need. A little bit of diagnosis and re- 
pair time can put your cooling system 
into tip-top shape' 



Diagnosis 

Coolant spurting out from under your 
hood or puddling on the ground every 
time you shut your car off is a sure 
sign of cooling system problems. 
However, other coaling system prob- 
lems may only make themselves 
known in terms of high coolant tem- 
perature and hoik) vers. 

Does coolant escape before your ear 
overheats, or only after the tempera- 
ture gauge has red lined or the warn- 



ing light has switched on? Your 
answer will help determine where you 
should begin looking for a problem. 

Preliminary check! 

If your cooling system loses coolant 
before your engine overheats, begin 
by looking for obvious visually detect- 
able leaks. With the engine running, 
check all hoses in the cooling system 
(Fig, 1). While you’re at it. look for 
cracking, drying out or soft spots that 



The cooling tyn mi presure tetter cart help you deter- 
mine If both the cap and Hie cooling *yttMi«upaWe 
of holding pesurt at operating temperature. H the 
cooling system operate* at atmospheric pressure, the 
coofam may iwH when conditions are severe, 
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THERMOSTAT 

HQU5ING\ 

HOT WATER f'K 



HEAIBU CORE 



rr-JTAK E MANIFOLD PREHEATER 



COLD 



f Water Is circulate through block and head by pump r while part h routed to heater core 
and intake manifold- As engine warms, mermortsl opem . sending heated water to radia- 
tor Cool side of radiator returns water to Inlet side of pump. 

may cause future problems. Carefully 
examine the exposed radiator. If 
drips are detected near a hose connec- 
lion, make sure it’s not just a loose 
damp. Check the thermostat hous- 
ing, the radiator drain plug, the cool- 
ant recovery tank, heater control 
valves and the heater core. Some- 
times a leaking heater core will spill 
coolant into the car's interior. 

Raise the car o n jack stand s or 
ramps, following the manufacturer's 
recommended jacking procedure. 

Then, crawl underneath and look for 
signs of leaking core plugs. You wnn't 
have to run the engine to check the 
coreplugs, as the drip should continue 
for a while alter the engine is shut off. 

What's more, you should find some 
residue or other visual indication at 
the point of the leak. If you can’t see 
all the core plugs in the side of the 
block, use a small dental mirror or a 
pocket mirror. Some cars have core 
plugs on the back of the engine block 
that are hidden by the bellhousing. If 
one of these plugs leaks, coolant will 
run out through the vent hole in the 
bottom of the bel lhousing. 



Cooling mte 
pressure test 

If your coolant loss isn't due to an 
immediately obvious leak, you’ll 
have to pressure test the cooling 
system to determine ifthere really 
is a leak (remember, your coolant 
loss could be just a result of over- 
heating). The pressure-test tool is 
available at all auto parts stores. 
It’s indispensable for any home 
mechanic who wants to be able to 
diagnose cooling system problems. 

The tool allows checks of both ra- 



diator caps and the cooling system. 
An adapter is provided for testing the 
cap. The cap is actually more than a 
cap (Fig, 2). It's really a system pres- 
sure regulator with an Internal valve 
and seal and an external safety valve. 
The internal valve vents to the recov- 
ery tank when pressure in the cooling 
system exceeds the cap's rating. A 
second sea! keeps air out, but opens to 
rapidly vent steam in the event of a 
boilover, A cap that won't keep the 
system pressurized will lead to loss of 
coolant as it heats and expands into 
the recovery tank. What’s more, an 
unpressurized system lowers the boil- 
ing point of the coolant, which can re- 
sult in boilover and coolant loss. 

To check the cap, simply attach it to 
your teeter using the adapter and 
pump Up pressure until the tester 
gauge indicates the amount of pres- 
atire specified for your vehicle's cool 
ing system. That figure is inthe 
manufacturer's service manual (or in 
a general repair manual, like the Mo- 
tor Manual), If the cap won't hold 
pressure to the specified figure, it 
must be replaced. Once youre sure 
the cap is okay, attach the tester to 
the radiator neck and pump the sys- 



tem up to the pressure specified. If 
pressure remains steady, the system 
is leak free, 

Internal coolant 
leaks 

If you can’t find an external 
leak, you should look fora cool- 
ant leak inside your engine. 
You can detect many internal 
coolant leaks using a cylinder 
pressurizing tool. This is the same 
tool that is used to pinpoint compres- 
sion leaks. It allows you to pressurize 
cylinders with air. (If air can leak out 
of the cylinders, coolant can leak into 
the cylinders after shutdown . ) 

The part of the tool that you need 
for this test is the sparkplug air-hold 
adapter — nothing more than an air 
fitting that screws into your plug 
hole. You'll also need an air compres- 
sor or a large air tank pressurized to 
about 1 00 psi. You can purchase the 



2 

becomes 



9 Uie cornprtscd-jlr fitting to pmxufize 
cylinder! ancf find filled head gASketl or 
cracked biocki leaking into water Jacket 

air hold from an auto parts store, or, 
you can make one hy welding an air 
fitting to the base of an old sparkplug. 

To test, remove the upper radiator 
hose, thermostat housing and ther- 
mostat. Reinstall the housing 
without the thermostat and top off 
the system with coolant. 

Remove the plugs and install 
your air-hold adapter into the num- 
ber one plug hole. Turn the engine 
to TDC compression stroke for the 
number one cylinder. Attach your 
air-compressor hose or the outlet 
hose of a pressurized air lank to the 
air-hold chuck/ptug adapter. If 
your engine’s well worn and loose, 
or you have all the plugs out, you 
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may have to hold the engine with a 
wrench on the harmonic balancer bol t 
to keep it from turning. Prop the end 
of the wrench on something solid— 
there’s plenty of force generated 
when the air hits the cylinder. 

Watch for bubbles of air in the out- 
let neck (Fig, 3), A cylinder that pro- 
duces bubbles has a leaking head 
gasket, cracked cylinder wall or 
cracked combustion chamber. This 
kind of internal leak allows combus- 
tion gases to escape into the coolant 
while the engine iB running and proba- 
bly allows coolant to escape into the 
engine after shutdown , 

If you don't want to attempt this 
test yourself, have a professional me- 
chanic check for combustion gases in 

i . r our coolant with an emissions ana- 
yzer. With the engine running, he 
can hold the probe of the analyzer 
over the open radiator. If combustion 
gases are escaping Into the cooling 
system, he'll get a reading. 

Of course, some internal coolant 
leaks could be in parts of the water 
jacket that are not exposed to com- 
bustion pressure. These leaks will al- 



COOLANT 
TEMPERATURE 
FAN SWITCH 



MOTOR 



4 Radiator* and most heater com are of 
cellular wWuctkyv. Fln-and-tufa* radiator? 
route iW coniini mr^ugn mnsci 

low coolant to mix with the oil. This is 
usually detectable by oil condition. 
Look for discoloration of the ail : It can 
turn milky or light brown. In less 
severe cases, you might only notice 
foam or scum on the dipstick. 



PULLEY 



Unexplained bollover 

What about the cooling system that 
passes a pressure test and holds cool- 
ant just fine until engine temperature 
reaches blast furnace level? In this 



4 If the vise oili-coupled fan clutch fall* 
wvrtiutJng can result 
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engine should change 
noticeably as load increases. 
You can speed engine warm- 
up by limiting the flow of air 
through the radiator. To ver- 
ify your diagnosis, have a 
helper shut off the warm en- 
gine while you watch the fan. 
If the dutch is engaged, the 
fan should atop spinning im- 
mediately. 



Circulation checks 

Water pump failure is cer- 
tainly among the leading 
causes of overheating, and if 
your overheating problem is 
severe and sudden, the pump 
may well be the culprit. On 
the other hand, the thermo- 
stat {Fig. 7) is just as likely to 
be the source of your problem. 

To determine whether or not your 
pump is pumping and your thermo- 
stat is opening, simply warm the en- 
gine to operating temperature with 
the radiator cap removed. When and 
if the thermostat opens, coolant 
should start flowing through the radi- 
ator, You'!! be able to detect the flow 
ite readily just by looking through 
ye cap opening. If the engine reaches 
the point of overheating and nothing 
is moving in the radiator, either your 
thermostat isn't opening, or your wa- 
ter pump isn’t pumping. 

To determine which, you can re- 
move the thermostat after every- 
thing has cooled down. As noted 
above, you'll probably find it under 
the connector neck housing that joins 
the upper radiator hose to the engine. 
If it’s not there, check your service 
manual for specific information. 



■ inftaN thennoHHWtm power unit aimed toward engine Modi. 

To test a thermostat, check for the 



An incorrect water/anti- 
freeze solution can allow pre- 
mature boiling of the coolant. 
If your coolant contains less 
than 50- percent antifreeze, 
you're not maximizing your 
boil over protection. As you 
increase the percentage of 
antifreeze above the 50- 
percent mark, the boiling 
point rises. However, as 
antifreeze percentage rises 
above a 68-percent concen- 
tration, freeze protection is 
lost. Furthermore, a coolant 
mix that leans too high to the 
antifreeze side will not dissi- 
pate heat as effectively. 

Thus, our recommenda- 
tion is a 50/50 antifreeze/ 
water mix for most parts of 



7 Power unit wllf push vsfw open when 
cool ant temp rim to comet temperature. 



K jper spec in your service manual. 

en suspend the thermostat and a 
thermometer in a pan of water. Heat 
the water and note the temperature 
at which the thermostat opens. If it 
doesn't open at all or opens only par- 
tially at the specified temperature, it 
is the cause of your overheating. (If it 
opens too soon, it could cause ineffi- 
cient heater operation and engine con- 
densation,) 

Replace a bad thermostat with 
the recommended unit. Don’t 
think you're doing your engine a 
favor by installing a thermostat 
that opens at a lower tempera- 
ture. A cool-running engine allows 
condensation of water vapor and sub- 
sequent sludging of oil. For the same 
reason, never operate an engine with- 
out a thermostat. 

When installing a new thermostat, 
note which end of the unit goes to- 
ward the engine and make sure it fits 
in the housing recess (Fig. S). Re- 
move all old gasket material, and use 
a new gasket or high-temp silicone 
gasket material as recommended by 
the manufacturer. If you use a gas- 
ket, lightly coat both sides with a 
nonhardening gasket compound. 
Reinstall the water neck and torque 
the bolts to the recommended figure. 
Don't overtighten; It’s easy to crack 
the neck. 

If the thermostat is okay, but there 
is no coolant flow in the radiator after 
the engine has warmed,, the water 
pump is defective and should be re- 
placed (Fig, 9). 

If flow in the radiator is okay , check 
the water pump drive belt for signs of 
slippage. Even a slightly slipping belt 
can contribute to overheating at high 
engine speeds. 



the country, including places where 
the temperature might never drop be- 
low freezing. For extremely cold ar- 
eas, where temperatures might drop 
to 3CT below zero or lower, use ap- 
proximately 65-pereent antifreeze, 
35-percent water. 



tMAHV 



9 Some water pump* v* installed with m 



Cooling system blockage 

Okay, everything seems to be work- 
ing fine, but your engine still over- 
heats. It could simply be the result of 
dirt and deposits restricting the flow 
of coolant through y our engine and 
radiator. 

If you've been following proper 
maintenance procedures, which in- 
clude annual hack flushing and refill- 
ing of the cooling system, dirt 
shouldn’t be a problem. But if you’ve 
neglected your cooling system, some 
of the passages in your engine could 
be blocked by corrosion. A profession- 
al power backflush and chemical 
treatment might solve the problem. 
But teardown could be necessary if 
other solutions fail. VM 
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Where To See — -And Hear — Them 

Roily Awallon just one itf Ihe p'ane* wfietewari^rife live OFI. Cheek the- listing lot a CdelBCiiQri rwajyge 

m CTifimpMn- Flgtitef Mu**ujti ■ The Air Mes*um— Plan** of Fam* East 

4636 Fighftflt Aeass Dr , Mesa, AZ 65306 14771 Frail, Eden Prune. MN 65344 



PftOfle 16021 630-4540 
Open* ittam-5pm.'0xce*j< heydays 

■ Pima Air Mu»titn 

SOW E, Valencia. Tucson, AZ 6670ft 
1602) 574-0462 79 % -2929 
Open 9am*bprn, doily 

■ Plane? pt Fame AlrMu&audn 

7000 Mo-rr^l Ava . CJiino AifpOft, C A 91 710 
Phono: i 714)607-0722 

Olpen 9dm-50nt, dpty 

■ htew England Air Museum 

Bradley lofl Awport. WindaorLmStfi.CTOSMO 
PtoM* T203J 623-3305 
Open. i Dam ■ 5pm. daily 
I Smithsonian InBtftuliqn 

National App af^ Space Museum 
Washington, O.c. 20560 
Phone -1202)357-2515 
Open. IDaitvBpm, daily 

■ li.S. National Uuuum of Ha val Aviation 
Nava; Air Elation, PanEacola, FL 32506 
Ptitffle 1 904 \ 452-3604 

Opm: Sam-Spm, dad/ 

m Weeks Air Muuum 

T 47 1 0 5. W- 1 2ffifi Si . Miami , FL 33166 

Phono [ 3051.233-5167 

Qpwr iOain^54Jm n Sfltu#dey-Suffcday 

■ Ffasci Air Museum 
FfgseaFI^. Urban*. IL 61&0I 
PWrlfl. (2! 7) 36743441 
Open ■ By prior porn’MSBion only 

M ValNnftl Ail Command 

66GC ThCO Ro . TtluSViJJe, PL 32763 
Phone'. 1305)26$- 194 I 
Qp an : Npr yet open Id 1h& public 
m Hew England EracMIle 

P 0. Bo*. 605, K^ndals Square Staiion 
Cambridge ,MA 021 42 
Ptfone: Norw available 
Open : By prwr permission pnfy 

■ KaLamuooAviitk»nHLslory Museum 

3161 E Mi?hamRc:.Kralama^0Q r Ml 49002 
PftfflW : (616) 362*6555 
Open t0am-5pm t Monday-SMurdny, 
Iprr-Spm Sunday 



P^wm.(613S 941 -2633 

Opart; 1 lam-5pm, Salufday-Sonday , Memo*- 
all Day tti rough Labor Day : ot by Bppoimm«Fvt 
■ Cntdle al AvleUon Museum 
Mitehel Field!. Garden Cfty, NV H&30 
Phene: (5’lC} 222-1 191 
Open- Noon-Spm, Frirfay-Suntfay.May^Oct. 
fl Irifcrirpld Air-Sea- Space Museum 

IfitrtHprd Square, W 461b Si and 1 am An#, , 

New York, NV 10036 

Phom: [ 2 1 2 } 245-&3&W7Z 

Open. 1 0am- 5pm. Wednafiday-Simday 

B NaStonul Warplane Museum 
P.O. BC* 159, &&ntefrfl NY 14454 
PPM&: 24M6OTB8e? 

CJjren,9&m-5pm, Marx^y-Friday; 
lOam-Spift, S^lMday-Sunday (call irt advent*) 

a Qhd HliKnDtwk Aerodrome 

42 Stone Chunfch Rtf., fitenototk, NY 12572 
Phone:® 

Ope* lOam-Spm daily, mid Msy-Od.o5er 
a U.S Air Force Museum 
Wrighi Patierson Air PorcaSaaa 
Dayton, QH4S433 
Phone ;fSl3)£5M3B4 
Open ; ^am-ipTi, diftfy 

a Wipigsof Freedom Ai r and Sfiace Museum 

Wiftdw Grpve Naval AirStrdion. 

Wiltow Grove, PA 19090 

Phmo' (215? 44^6038 

□pen: On permanent display along Iftnfce 

1 Combtl Jeie Flying Museum 

5SdG Travsftssf r Hou^an, TX 7706 3 
Pflone tone available 
Open: fly prior permi^an only 

a Breckenrldge AvLalion Mu«um 

PQ BO* 336. Bracaerindge, TX 76024 

fflunenfl 17* 65(9-3201 

Opofl 6am -5pm, Wonday-Fnday 

B Confederele Air Force Ghost Squadron. 

Ft vino Muan-Lini 

P.OBa* CAF r Harlingen . TX 7flS$t 
fttionoUBt 2^25 *1057 
Op an- Bam.Spm. Manaay.Salurdav; 
Noon-apm, SumMy 



Lhe inferno where it had been center 
stage. "This is a sad. case. The pilot did 
a gear-up landing a couple nf years 
ago at an air show } with minor 
damage. But in his haste to leave the 
cockpit, he neglected to turn off 
the master switch. A couple of 
minutes later, the plane caught fire. 
It went out when it wanted to. 11 

Reilly recognizes the risks of oper- 
ating these flying WWII relic®, 2000 
of which are left of the 3 million origi- 
nally built. But he thinks the benefits 
far oul weigh the risks. ' Seeing and 
hearing these things fly is one of the 
greatest history lessons a person can 
have" 

Moving over to a very small pile, 
Reilly identifies it as the junk pile, 
which he spells “junciue” because of 
its value. “We don’t throw out much 
here ” he says. “Most of the stuff that 
leaves here goes out on the wind in the 
form of dust, 

“It's almost impossi ble to discover a 
revioualy unknown war bird today, 
lire, there are still airplanes up in 



the woods in Alaska, but you can’t 
touch them. They're treated as na- 
tional monuments. 

“This is my pride and joy,” he says, 
standing next to a pile of parts undis- 
tlnguishable to the untutored eye 
from the many others surrounding it, 
"We found this in a garbage dump in 
the Aleutians. It’s a Curtiss P-40 
Warhawk.” 1 comment that it looks 
like he forgot the airplane and took 
the dump. He ignores the crack. 
“There were 10,000 of these originally 
built, and only 15 are left. Six or seven 
are in civilian hands." 

Reilly continues, bending over to 
pick Up a tattered Strip of aluminum, 
“We're going to have to build every- 
thing on this airplane from scratch. 
The only thing we’ll be able to use is 
the shadow. It will take years," 

As we speak, the P~51 screams 
overhead making a low pass down 
Kissimmee’s Runway 15. A thrill runs 
through my body as we look up in uni- 
son. “That’s what it’s all about," Reil- 
ly says. “That’s what it's all about . “m 




PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 

Tht? rww WealhcrPru wfiithiEf fill ion us«. ^iitE-oi- 
sIu-skI HS.KnuJr.tKy \n u;i-.v ytkj fy|l rtwciiltirinfi f.iiu- 
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YES YOU CAN! 



mikt SIAM tQ *50 00 in hfliif 1 
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— operate t CASH toilneu where 99C of every 
dollar ii CASH PROFtTE 

Well ^iend you a FR£F Liktimu ScLLirirv' 
Fael Kii — yours ti> keep with no ohJigiitiori 
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BUILD TOUR own HELICOPTER ! 
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PLEASE DON'T ■ 
WASTE MONEY 5 

Buying a ilQfagt building Jdl er Uussei jj 
from your local lumberytrd. j 

SAVE 30%^™^' 

Wkith"tIUNDRED5 /ri~]\ 

OP DOLLARS 

(IdOvDA^yJ - 

AND HAVE A lETT^R QLIALIIT SnUCTUHE * 
Receive compiele plans, Emy a*ep by Slep in- f 
ilrudiona even for fbe beginner, and complete 1 
parts ii-Gi for one siop. No sped al teote required s 
orangte^iocalCLnete. Ttte mahojlousi p^r-sare 5 
tm Key ip your la r ge savings, and Ihe high s 

qua^ rv qP ^pu j airuc:ure, i 

Speedy jilt wite o stir j Sizes ^sfrespend w m j^yln) s 
Send 51 fl-nm 4 Jl-So TmUtf t nd h dla t« I 

CMT DESIGN . P.Q Be i 267&1 - IHPLS, HM 5542E. I 
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BASEMENT TOIL 

FLUSHES UPtc Saw*f « 

Na Digging dp Fleers 
install It YdutsbII - Anywhere 
Write McPhamm, lnc. r Oflpl. IB 
SPh 1513-3. 11 mp£, Florida 33GB4 




BUILD YOUR OWN AIRPLANE! 

z sure 

Kitfox is said as a complete hit. It's 

I he world's finest aircraft hit. A com- 
prehensive builder's manual leads you 
step-by-slep through construction . . . 
quickly 

Wings fold in two minutes far garage 
storage. Kitfox is tun flying at its best. 

Floats, skis and tundra tires are avail- 
able, Uses auto gas. Take off: 75' cruise: 
90 mpii, land: 27 mph, rollout. 150'. 

Complete Information &10; video: 
SI 5 IS20 USD Overseas). MC-VISA-MX. 

Denney Aerucralt Company 
100-M N. Kings Road, Mampa. ID 33667 
Phone (206) 466-1711 
FAX' (208) 4667194 
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World's 
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OWN TOUR OWN SAWMILL 

Four Models To Choose From 



BUV DIRECT 
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Build your own real Turbo-Jet Engine 

Mni.mti™ Order only what you need 
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Ybu Saw It On TV’s “THIS OLD HOUSE” 



UFTS • PEELS ■ STOPS 
AWAY UP TO 30 COATS 
OF PANT AT A TIME! 



*PEEL*A WAY* WORKS WONDERS ON 
WINDOWS # HULLS, BRICKS AND FURNITURE* 



You've seen il on TV's. “THIS OLD 
HOUSE." YkiTve read about it m news- 
papers and magazines Npw here it is, 
the amazing wonder formula that starts 
to penetrate old paint (shellac and var- 
nish, loo) IN JUST MINUTES' Trans- 
forms il into a soft, plasbc-ltke film. Then 
simply lei set lift, roll strip up to 30 
coals of paint away in a single lift-away 
action l Years of built-up painL HH away 
quick and easy. 

“PE EL- AWAY’ will also remove 
painted or unpointed wallpaper. 

SIMPLY GOAT IT ON— LET SET— 
SEE IT TURN PAINT TO - RARER"— 

AND PEEL IT AWAY IN A SINGLE 
LIFTOFF ACTION! 

And now rtfe even easier ihan ever lo 
apply, because easy to use, "PEEL- 
AWAY" comes in a NEW READY-MIX 
formula. Ready to use, just coat onto 
practically any painted surface, (except 
on factory baked finishes such as cars, 
washing machines, etc.) pre$$ down 
special "PEEL AWAY™ magic LJftex Strip 
away cloth . . let formula sel and ad' 
here to surface and lift away old palnL II 
fcs as simple and easy as that! 



SO ECONOMICAL TOO! REMOVES 
YEARS OF BUILT-UP FAINT . B . UP 
TO 30 LAYERS AT A TIME1 

‘"PE EL- AWAY" is every home-owners 
dream come true. Ideal for indoors on 
walls, windows, furniture, elc — Plus 101 
outdoor uses loo. And its so economical 
loo Homeowner's size alone gives 
enough coverage lo strip away as much 
as 5C to 80 feetoi average wall and door 
trim, window (tames, Furniture molding, 
stair railing, patio lumiiyre, edging, roof | 
gutters , . . its uses are almosl endless! | 
SAVES WORK! SAVES TIME! 
SAVES MONEY! MAKES TAKING 
OFF PAINT ALMOST AS EASY AS 
PUTTING IT ON! 

So for the new low-cosi, super-fast way 
to lift away old paint . lift away old 
varnish and shellac order your 
"PEEL- AWAY" today on a full money- 
back guaranies. REMEMBER: You 
must be abJe to simply coal peel. . . 

lift and slnp away up to 3D layers of old 

paint in a single lilt^way action . with- 
out sanding, scraping, chipping or steel 
wool or purchase price refunded in 
full. Order Today! 



PROVEN WORLD urinr- 

WASMKIjTON MONUMENT! Baltimore 
29 coals of pajrt in a 

single application! 

laniloft. England 

UFTEC AWAY 32 eoafc af paint Arom or* 
nate plaster ceilings! 

Mcr!-n 0L ^DIHG. Indianapolis Ihf 

iSSST 23 01 ” w h a ^ 

LJFTED AWAY ioo years of paint from the 
5 iro " filings, in a single applica- 

J PLUS . . . 

Sj- VI Univeraity ** American 

K , i!. J ' l f ,sler,lam ' Hniland, Royaf Hos- 
pitet, Clielsaa, England, and other (and 
marks across (he nation, and worldwide! 

Pros no longer chip, setape 
spray, or sand , . , why should you? 

p MAIL NQ HISK COUPON T0MT 1 

. DOHOO CHB«SLS, Dqj PHW-tl 1OT NT. KY tOQ36 

' PImw flU5N Uh qniflHtf Hi ‘PEEL AWAir |lB Mmm*rel*l pa*- 

I m\m I torrnu ii f ueicm. H i an m compiciciv satfified i mav 

relLirn lor 4 Ml refund |*tM Mm *nd handling . Df taunt) 

\ n H^.uid ■ Sia | h Gallon | dAty n 1 .95 plus 5J posy ft dPU handling 
! I □ Homwwfie^ 'But 1 1 laj- *anf orltv 121. H nlirf 15 poslupc and 

■ I nonfllinfl YOU SAVE SOD? 

■ | □ Handymans Stipe 5 Canon Sizt «hf iTt.SO plus Mb postem and 
1 h.mdl.nu YOU SAVE tUJO I 

I □ PEEL-hvAv Hardwood #6 iRk nard*Mds norio be pamrsfl ine 
. itr^pmgf l Gallon only JAMS pui. 15 pa&aDe ar-1 handling 
il U special PEEL AWMf Hardwood 2 Gallons oni» MM plus 
i 1 n ® pestase narmuna VDu SAVE till .Ml 



' Far hardnOods, PEEL- AWAY Sfioottl tittfy £h? uSUd wVfcn Surfacr' is Id tie Da hof use wt&j yov 

wish fa fnEJ/ maJvriJ c&or of the #oatf Use PEH-Mtflf fttenftitidtf *6, set coupon 



Ami. Enc 1_ 
Name 



City 



. 4NY res add sales 1a.il Ho C O.D 's 



. Stan - 



• NOW AVAILABLE IN COMMERCIAL PRE-MIX, 
simply apply — let set — and lift away paint in 
one single action. 

• Ends sanding — scraping — spraying— chip- 
ping — steel wool virtually FOREVER! 

• Amazing European discovery turns 
layers of paint into a single sheet, so 
it LIFTS AWAY INTACT! 



• There are NO TOXIC FUMES and NO 
FLAMMABLE SOLVENTS! 






Of course ; 
keys? How< 
car', stolen 



Would you hand 
your car keys 
to a thief? 

course you wouldn't give p thief your car 
AiA you know thai 40 % of all 
sell with the key* still 

inside? 

If you leave y out tar miming m quick conven- 
ience slops, when your battery is tow. or (o keep 
your cur coul in itie summer and warm in die 
winter, your car is easy prey lo thieves., unless 
you have 



LOCK-N-RUN! 

All Systems Locked 
With the Engine Running 

U8 (VtTfHT PEUDINO 



FI Yes! Send me 

* Name 

I Address_ 

I City. 



With a Hit ol the switch, secure your vehicto. 



Locks steering and transmission' 
Saves unnecessary engine wear 
Shuts oil motor if tampered with 
invented by police lor police use 
Installs in minutes, tits any vehicle 



nit 



LOCK- N- RUNS™ 



LOCK-N-RUN™ Is 
only $29 95 each 



State 



4 44 50 34 H 

Tr A Oh m. pdti 9% ulf» Ian 



I Charge Ilf VtSA/MC/AMEX #: 

| Exp. Date Signature X 

j^end To: Worldwide Direct, Inc. P.O.Box B90, Dallas, TX 75221 



Order By Phone 

1-800-331-7500 



ES53 l 




^$5^ Rid Your Property 
2*of Unsightly Brush Piles! 

with the Amazing ) 

TROYBILT V Jf§F*t 

TOMAHAWK* 

Chipper /Shredder . , , 






• irsi inwami CMpper... handle! hiu 
branches up to T m diameter with trawt 

• ITS oil BTTlCffliU snnmwr^tiims almost 
any organic matter into perfect mulch 
and compost infant! v! 

• 7 ways seller im mwifl M unittt 

• 4 IHMH SWwJor small suburban lots 

or big conn try propertied 



For FREE Catalog 
Call 1-800-634-9700 Depl.2190 
Anytime, or 

MAIL THIS COUPON TODAY! 



TROY BILT MFgL Co., Dept. A219U 
102nd St. & 9th Ave,. Troy, IVY 12180 
YES! 3 wadi to know mure about the imLv 
m TROY -BUT TOMAHAWK Chipper/ 
Shredder models, including die Low priced 
3HP fpr snaulter properties! Please send 
me full details of prices, all model sizes and 
SPECIAL SAVINGS OFFER tight twiyE 3 ] 3 



J— 



Name _ 
Addr?» 

C'sty 

Slate 



.Zip 



4 Jh? 4T*liJflfrfr EH Cnrmd ii 




EftsMT 



Formula 5W-30 



-P^Tyrbo/Ba&i Ptewdn Motor OH 
* l VI P*Hj&mi4nci And PnaieeilDif 

MOtOflOL 



1 QUART (,946 Liter) 



PRESENTING 

ANOTHER 



114 
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“How Inventor of the World’s 
Most Ingenious Business 
Lets Ybu Pocket 

$500 a Week” 

Number of Participants is Severely Limited! 



H ue is information ihii ycu pcniiirely hive never 
rad before. Ew 

Itiiu fresh is lamomw morning. You miuri know 
about it. And it is completely true. Evuy word. 

This idormaifori ttaild tnd your tf&tplevi rmhu.Ono! 
and for i0 

Hue is the when, wbal, where, hew. 1 and wiq, 1 . , , 
Whal if you ceroid imJk bji rain S500 a week - pul 

time? 

Whal if you could step buying all Chose "MilUtmairr 
eu Twslory ^'^l 1 ow c/ fraf tifnerff boola, 

char idl you absolutely nothing? 

Whu if you ondd sum nuking rail, hard cash, like 
five or m hundred extra a mk? So you could lire a 
Irak- Buy a new tar. Buy a new unto. Tkkc in fisflk 
vatin on in die Bahamas. Pay off some pressing biLIv Or 
jiHibebiro, 

Whfil if this busLAeii opportunity was so new thill 
almoGt otHMie waj tang ir (m Mai bicw afcoui iij? Whaa 
if you codd gs in ra the ground flwr? 

What if you could operate thi* business from your 
kitchen table? Flexible hours. 

W hai if you could do tun miner where you five? Big 
thy. Small town. Alt OK 
What if you could be young, nld r dever. dumb, tail, 
ikinny, ugly? No problem. 

Whm if you dcai'L have to be a -Saiesmtmr 
What if you erndd do jr AUt-Att, without gimWmg 
one red can? 

Sdtind too good do be true? Maybe 7 Maybe doc. 
Head on. 



WHAT THE EXPERTS ARE SWING! 

- TJttf is dn uuIStQntting, tdtd Opp6fl\s/ury thus r;dn 
pus rraS diMtin Jn jfcW p&tk/I - MSP 1 highly rtCom- 
mend 1 / . r Allen Greeufein, Preside, DAE Press, 
a nanlri- Taiilii fliii dollar Gcpnixation. 

m . r I have weired tfoj iwn'wjf ttmctosfr, wi'ri- 
ous Jwsj'tehfflr, shat is is a rwliAjhev Mkjj and smpft 

way 10 make money. Awm m oll T inEspttfive of 
tduoaSwn or borkgaxrd, pan do it PgSnrip'v wri- 

wfote. , R hJUi C Hated, Achwiuml practicing 

10 ywa- 

NO PRODUCT? ^ " 

What If there was no product No product? Right If 
no product, what then? 

A spedsl serviot Service? Yb Ybu haw already rad 
aryl teaid nmtfcn million linKi that ’^hvkT id the fittest 
growing segmeni of our economy Is this true? Of course. 
On wt go. 

1 need a service business? is what you say, Naturally 
for the besi chance of success, you do Choose ojjc. Dry 
dcaiKtt- Mailir^Ptekaging stove. Cheek casJurg Iwuter 
service. Lawn Care, On and ra d* Use goes- Too many 
w oanac. TWi ip^KHtaot things. . .These service busi- 
mm m commem. Look around you . There's ton much 
caroprtititffl Then, it costs between SlOjtXX? [hare 
otmimum) and SKXXOOO to get started. Let's say $35,000 
average. Agreed? (Please say yea?) 



“Bui I dool hive il? you wy Calm down. Flip jrcur 
inagiMiiao bunuo on. Lets, fos ok eternal second, pne- 
lend that you do have the dough. Lo and behold, you are 
now lucky enough to own the tame type of business as 
thousands of ochers If you work like i nuilnran 16 hours 
a day you might gel your iirvesuncut hack in a year [Or 
maybe never.) Isn't that a sobering thought? 

A TOTALLY UNIQUE BUSINESS 

Now, whar iM set you up in your wiy owo locally 
unique service htuine.ss? Taught you hew to rake the QHb 
in? Big imt. Whal if I told you to fofgd the J35jOOO 
nonsense? Forget wailing a year to make profits? Forge l 
the risks? Fforptabcui Mtf^tioo n Rorg a working from 
dawn no dusj? Is this possihbe? Read on. 

are all ignorant, only in different areas. And we 
are ail bnUiint, only in certain fields. As true and pro- 
found as Ihts state me nil ls, I can surely make ill these 
delightful, bletsfol things happen for you, so ynu can 
packet 1500 a week - mliumum* Yes. 3 wall do all of 
this for you ill MY risk. Hrres whit you mu si do. . . 

Immediately lend a fully refundable S39 deposit Do 
reserve ymr place as a distribuEor, and to help cover The 
■:osl of (he btisuies^ kn that 1 will be sending you 

Fully refundable deposit? Whal do ycu mean? After 
yourhih innsaction. Ill refund every penny of your S39, 
io you aduilly gel your special business for FREE. 
TAKE A FREE LOOK 

Whaft more; heroust I knw you're skeptical, you get 
my special business kit on a N&RISK 10 DAY FREE 
TRIAL AND FNSFECTION. Use it. Actually make 
mofley. Set for younelf. Then if you inert 10 feelcff 
the ground, if your eyes aren't as bag as queers, return 
il , You get ynu money hack, Full refund. No haul feel- 
ings, No hassles. Someone else is wailing Do take it. 
TOU RECEIVE 66 % 

Why would ] do all this for you? Simple. 1 actually pro- 
vide the service Eo the customer, not you Ybu receive a 
whopping 66% d the money from each imnwclinn I 
w t rat . The more money >™ make, die more money 
I make, My success is riding onyour success Andik best 
partis thallhe customer vwits* needs and most Lrapartandy. 
really berucfles from thus KMalay aumz.ing service; 
PARTiaPANTS ARE SE\ r ERELY LIMITED 

Whm ycu have to understand is that I un severely 
limiunfl die number of pulxipam^ otherwise the market 
will eveotually become situmted and tkhhk will make 
any money Honorable friend! ihis Is first come, fir^ 
serre. No jokes. 

Tbmk of diis offer as m airpUne which n ti»ui to 
crush, and all of you are ihe passmgtrs. 3 held a limtted 
number of parachutes. Not enough for everyone All the 
shouts, all the praym, ill the tears, all the hopes, all the 
everything, will not make any more pante Mcs appear. 
Hundreds, just as honest, |usl as w^nhy, jusi as deserv- 
ing is you, wUI go down. I ram only saw &i many os 1 
hare parachutes for. So get mkfore die cittodlra, before 
the wiihug liflir before the bowli^ and performing, 
because then LYs too iu£. Do il now at my nst. 

Remember, 1 must make sure that you cany bucket 



loads of green bdUi to the bank with a big smile on your 
hot. I hire a voted interest in you. 

LETS SUMMARIZE QUCKIY 

111 sc )ptw up in jcsir wy Ofru unique psvice btiiinesL 
Brand new. Nocompetiiim. No|3ij000iiiVHiroeflt. Na 
risk. No working your fingers to the hone; No “Hand, Sell- 
mg." All legal * K»%. I pnwide the service, not you. 
Ciiuouier viinu o. needs it. bene^te greatly from is. You 
■wetk fieiible heurs. R:cift S5CO a wik muiiciiuriJ*. Still 
immediately - same day. You can do eL no matter where 
live, of what kind of person you are. Ybu need no 
inrcsEmenL No special skills. No education I can 
make ah these wonderful, mootemous things happen for 
you, so you can be rich and temou&. 

My sik-^css rteproit cu yrui succss. i rmi_M make uire 
that your wallet gets fol, 

Ybu must send, without delay, your folly refundable 
S39 dqxsit to reserve ymr [rficc, and to hdp defray the 
co$1 of youi special business kit. Ybu gd every penny 
of your S3 9 hack after your 6lh truisaefioA, so it's actu- 
aJIy FREE- En addition, you hare ft) folld$yi to raamine 
the business and try ii om - Risk-Fm. Hiidotsrft < 5001 - 
plddy blerw you tmy, make ymr heart k»l likfci herd 
of UjOKS huffelo, rcturo it in □ripnal condician whhie 
Kfdays fora foil refund. No questions asked. Others Ire 
waiting in take il, 

This offer is like an airpl™ ibean ro ge down. I hold 
a few prtefous ptndnteL All the tan, hopes, etuw$. 
praisci ill the ereiytog wonY hdp. 1 can only aw whai 
I can iBve- 

Send tout folly refundable deposit now. THERE tS 
ABSOUmi NO RISK* 



".TWf ii i^irtjr^v JtHe hontsi high ptvfu bisiiMSi 

for the m.. m L.i Alaska, 

m ,Ckt in fcfofr ihe goinft'a good, and wfcfc ym ami . p 

J S, New Ywi, 



FIND OUT HOW INVENTOR OF THE WORLD S 
MOST INGENIOUS BUSINESS LETS TOD POCKET 
SKOAWTEK-GUARAIfTEED^Bivmgwulhtre^Mel 
and happing you desove. ACT NOW] 

Send your folly rtfundahie S39 deposit In: 

INGENIOUS IDEAS 
PEPT. TAK60 
1998 N. -127* suite & 

Long wood, FL. 32750 

If you wish to chssrgtjrw VISA W MasacrCard, simply 
enclose your card number and Etpiruion date. The same 
gLmanree applies. 

Sony. Not available outside the omUincntal USA. 
Shipping and handling is free, 

1 I «3 fn id dnk ui Did WUJ'i Lbc 

BETTER BUSINESS BUREAU 

yew money b*et widiln the flnr 10 dm 

CcpfY^m « EfliF. INC 



START YOUR OWN MANUFACTURING BUSINESS 



Introducing 

SHAPEMAKER plastic former 

Make your own products 
or manufacture for other 
businesses 

Auto Parts • Boating Accessories 
Toys ■ Garden Products 
Packaging • Household Items 
RV Parts * Signs 
Industrial Components 
Skylights ■ Planters • Machine Guards 
Luggage * Electronic Housings 
Blister Packs * Display Cases 
Seed T rays ■ And much more 

EASY TO OPERATE, COMPACT, SELF-CONTAINED 
SHAPEMAKER FORMS ORDINARY SHEET PLASTIC INTO AN 
INFINITE VARIETY OF LOW COST/HIGH PROFIT PRODUCTS. 

Write today for a SHAPEMAKER information package 
I have enclosed $5 ($10 foreign). Please rush information package to: 

Name 




Address . 
City 



State 



Z ip. 



SEND TO: Design Reference, Inc. 

4410-D Providence Lane * Winston-Salem, NC 27106 



YOU DON’T NEED 
CASTRO’S PERMISSION 

TO ENJOY THE UNIQUE HAWN* FLAVOR! 



CUBAN -SEED-LEAF CIGARS FOR 
THE MAN WHO THOUGHT HE 
COULDN'T AFFORD THEM1 

n wnTIhprn in irc*n Tfcrnpa. the Itoogw 

&ap'Hl Ol Ihif *L.i»d Samptt ton eigafiMh 
rny raw Starling &aiT#tpr andflrifgy a 
*frnd*r|Liiin*W 3t*l£>kjftgSWHWn 111 
ndudbi gnrHirnjs Miriplirg nl virriaon 
tear. torig-Nksr and zr/i-iiiier c^ars. an 
p*fta£fryBt*naritomlHnfct**raJ IWvpr I fj 

Thfo* superb *m mwJ* wrth evpen; > 

Derided Cut>an-&e^nMriDi»oocagroiyma^ cureaine 
ctd Cuban way in HpndUNl? Irpm md srrkjg g Qif, gt CuOP 
TheyVe mild.ilaVDriiiJ APS MtMyfng 'Dlh* wnna 

baking 1C* aamblhinq n wtt, something bpttw --pmBltiir^ nKC«pln>rnlly I^Sly €aser"& 
cam to* iben rrorn Hava-nas Ytru*on'1 beabie io &■*.?■** w-isf j -y i^en- Nmiz-ai #r ap p P . 
If yttu'ra ready to j licsunaunly arwayabi* sir ■ ng aiifmf ip^cm hy T ■ - n~A 





J sin 

| StWit 
l TO A f 


IDEA! | 

ajEwp J 




MY OFFER TO 
CIGAR LOVERS 

I'll send you pnsipdid a seIuc- 
[ i a a g F J 2 f ic ! g r y ■ I r e S h 
cigars, - vinlagE-ical long iiller 
and cul-lilier smelL-es. IF ihe-se 
Cigars arirt 1 all you eipederl 
relurn the un smutted ones by 
Uuitad Parcel or Pnrtel Pd5t 
wiffim 30 dav* and I li relund 
yduc niflfif y Ha quejlinn^ 
isbed. Tuur delivered cust is 
□ illy SID 90 I or 42 Jactery- 
(res-h. Cud an seed- leap cigars: 



^THOMPSON CIGAR CO. Dept, ssio ■ 

. 5401 Hangar CL, Bo* 30303, Tampa, FL 33530 , 

O.K., TDMI Slip rnt tfw StwViQ Sflrpk*r ind* 1 W vmtH 

tor orty 1 10.90. 

■ QCtwA to tlC.W mGM |Fh. wknn Kid t* h4i Lm>:| □ Chaipa IlfiLBD w r wt □ VISA . 
| nMMttrCwd □Awton&gw DdWtM PLfW PftATT 



Ciriii Carfl No- 



E«p Dale 



I 



| E*L. 



OFFlUCOOOlNuS OM.Y 



■ZJ 



CREDIT CARD USERS TO LLrFREE 1*800*237*2559 
SPEED DELIVERY BY CALLING IN FLORIDA, CALL: 1-800-282*0646 



You've used the rest 
now try the best!!! 



I 




DuiJty. dependably, A value ID \TT oviraJJ 
bdgth with r blade. Fln«*1 430 11* inlau it**L 
Sold naoofflMda 14D.00 or mors; now yours tor an 
urtoJtaobla price ei only * 1 4 Ji pin* S 2 . 5 G 
ahlBpingiTandling Order row and JHHvelrH 
Dairying easel 



Send Money Order To: A. A.C. Imp«f1/Eip»rt 

&S Van gar 2 Stree' 
Bridgeport, CT 066Q& 



Credit Cord Mentors can order by phone 
MON-FR: ft-S MM TtjHI 

* Allow 2 to 3 wa*e tor detrvery 




mmum 

FftCTOST -ftSSemBLEP 
or in KIT form l 

L.b.f i| lp InUdscapf yuui huiHfe ill 1 
amid ^ Esenvatfl a bnielieni. 
PPD!: Qjidnn. Hjs‘jI Idji. cJphi tries 
nri hniiti .nn:l pu li Adi V-numll 
yvn ■ k I nr iidhEis b? hli a 

tCATALOE if uki SIN 
• T C HAND A L MANUAL hi 

<aiiLi«uni4h iP r Jili r 0 3 

• YltlMI iJiJ* m>i ill DU 

STRUCK-KIT 

FIhk 357 - T>epf PM&C- 
CEDAfleuRti. Wi tJ0'2 



BURGLAR ALARMS"" 

ANordalslifr Friers Portable. Guaiartteed 
IrtBEnkl in mirtuict lor Home 
Buiinesa. Motel Huom Crtr Etc 
Dealers ft WhoJesalerE Fnvrted 
F&r Infn Write Td 
Logan Distributors 
P.O. Bdk 5175, PilX., A Z 8501^-5175 




u page 
HOC REFUNDABLE 
Lar^ni Seleciion 



I i]ki KART 

■Iff !*B Miniar Ail . Pi..«ciyin.Ohb 



&IK0UKT 



wcu 



Own a VCR or Camcorder? Save that Investment 

OUft STEP BY STIR I LIUS- 
TRAlTD MAJNLAL tS A MtiVt 

FGft A, LI VCR OWNfR 5 ! 

THIS VALUfELl HNV ILL MANUAL MAKTS IT EASY FOR ANYQNI 
AND CQUIO SAVE YQUHUNDftfO'S IN RftPAlRi! MOST MANU- 
FACTURE IQ WILL NOl RECOMMEND QIANINC TAPES'! THEY 
KNOWlHf DLANOER TO YOUR VCfl! ..STaKTInG A NEW &USI- 
NtSSP EARN OVEftilM.DU A DAY AT HOME ! OUR MANUAL WIU 
SHOW YOU HOW. .MAINTAIN YOL.Jt FQUI^M|Nr LIKE EHE 
PROS AND EARN SSI TOO' OMDiM TODAt JfNDf f 1.91 TO: 
□C VIDfDOEFT PM, PO SOX JflSi, CUT AHOQA FALLS, -OH. HTJ1 




BOB 

$45.00 



HAIRPIECES 

165.00 



KINKY - CUBif . wavev . POUPaDOuRS 

2fl0 Origgi Ava Brooklyn, M. Y. 11 222 



n* 



POPUIAR MECHANICS *JUN'E 1990 









Is your mower 



KKEUCO 
tufiif nUI ism 
iny 4 cycle "U S tHJiil 
engine 3 HP Of \tth Uftfli 
>MHir 4^ I2tl voli drill or 
YOU* MONEY 

One srztf fits ALL/ back* 

H2.50 iGARss aiW&N TflFi 
PI'JI 12 .® Pg#L**i E* 

Hitting 

JOSUCO III 

«H EAST MJW ST. 

VALDOSTA. GA Jl»l 




-ELECTRONIC - V, 
BAR 

Do-H-yourseM Project 

•Mako* hundreds af 
drink WttbinationB 

■Inexpanuva and 

easy m bylH 

•No Blsd/ieai ax- 

pariBfwc mated 

• Simple wooden 

consbuCUOft 

•All material can be 
purchased from 
hardvrani sStnes 

•Fully illuslracsd plan bcHJktei, wrth 
malarial tel. (Dimensions 4i^3F*i(T) 

•Perfed I of a soda and punch dispenser 

•Money Pack guarantee rf ntH Fully sfffisFied 



Fflf Cflniplttft plan twokta SCHUMEN 

Ki’dW.wtinc'^^up. Enterprises, Inc. 

puif arut hum Lu. “ r 

ScfeiunKher ETiterpn^ liw.. 17 JTichmnnd A^nur 

Hoofidt Filli, NY l:cwi 





SATELLITE TV 

Call ruf FREE 32 Page 
. Catitliiij All M«jw ftriidi. 
1 " Mr \ PmCOI 



ASSEMBLE YD 13 R OWN CLEAN INC MACHINE 

e mp gawg£ xy -vEp^i.e^: 

rpTuUD CEJLWSS ■ W%L5 - MflQM 'it.EF SE" "CLP 
tdijP ml-SH" f^;w p^>, : +r 

1'-1 r. I y %_ MUOftARE r "^E BASK V, ^ a- [V bLEI 

1011 JtffttW 11WC& EICELLW &U5«S SPP^TlAlTf T Q £E 

r ■■ : ? t \ bcss thepuWs fc ic? «■ e :■■■’. s*iE ■: 

S!fd2 Otv- IS 3ft -*■ si V Sf/t O* UCrjf t CPU*- ' 

SNW ENTERPRISES. 

P.Q BOX 27 93. {jHAhFO JUNCTION, CO BlSflS 



TELEPHONE LISTENING DEVICE 




*iS 

:e§ 

sag 

V* 

Ml 

Hi 

& 



Amazing New Sonic SUPER EAR ™ MICROPHONE 



Lets You 

HEAR A WHISPER 

up to 200 feet away 



Just Aim.. 




MARKING 1 KfWAflE OF 
MAP mUATIONJI 



Ehn 1 be iwW by ' heannfl 

OTN« - ItUl ftH |h,c 

Dmrarvndcinb Son*c 

Supp Fjv & iTac i uo'ii 

tedvoouca unrt al If 
tnr? wd Indy irmrfli- 
mnfPUnU apKriify rut n 
ty ifWiLinta aipens 
Rm H 3uv 
W 



ym-nmir 



FTIASf NDTL ITlfl EJft*a d Ht 
rlpflri &T tnnOWU IT rfl- 
uvariTj d I prw ::iv!-uin r i 



W MDST IWA&JE. COMPACT SOtAMAMRiNG 
SYS1TM EVER ^SU^ED FOP; PUM SALE 1 
Utra-senylive r StotaFi Mcfoptwre" until 
ffihunfi coniTwod amciilief. 



The Same Style 
Used By Detectives, 
Secret Agents & Surveillance 
Experts - HOW AVAILABLE 
FOR PHIVAft CITIZEN USE! 



■L'j un INSTANTLY hm ~sup£E-liurn»n heMing' 1 c. liven 
in- nn llw hkMtn $£hjfi|].i ol rtfitf t ?m a flikimrb«Ys 
5Pcn1 InnErudionB. Pick i voice oul -or Iht crown 
Tta Uahr^eigffil conadiB. surrtillance-ct>lE SUPER 
lAfT“ MICROPHONE 3Y61EM has Hie winr advancatf 
mmiiture taund arnphluUan ernourtry Hhind >-i e^panaive 
prdsci^rul mndnlL 

Umt wighi only 4 duiilb — y«4 ^ivwnei-e »pUu> — 
is hiUf imdinr end Lr .imparted m bridcat*. gfow 
compiriTnirH, win rail pcHet pixUet 1 MUhes Ihn pelEi 
yiMSDi .l^-^mwurde^l^e 

* ULRA 50STEN5, NOS- 
nuRE- SEMED HtaimW 
»uf*ss nun v tv 
« oecwLs in rail! 

* CM BE HMD tUIKUB^ 

■3B ATTACHED TD WBOCU- 
LARS MD TAPE REtWOOt 1 

* C»E 5 COWlfTE WITH 
WGH MMMX 
ADJUSTABLE KAOWHES' 

* OPERATES JHlJIWII-AMi" 

BATTERY l RdiMl 



RfUil UiLue 

aiuft- 

"TtJpiPiI 

Special Price 
Now Only 




1 - 800 - 874-3337 



U.S. Ctuwumiir, — D&irt. BE-34 

2721 U.S T9 North Su,1fil73 Palm Harhor, FL346M 




SVE-TEWcG| al nf*t $1'J nrti pin f ?S rns^s* 4 Innttnc 



OWN YOUR OWN HOVERCBAFT 




The ONLY TRUE All Terrain Vehicle! 



SCAT HOVERCRAFT. INC. 

The largest manutaclur^r 
of recreational 
Hovercraft in 
Ihe world 



FLY 

Om Lan j Waltr 
Icq, Snow on 
an &" 
Cushion 
□fair 



Cal) 

1-800-541 722B 

F«e I nlofmatiDn 

SCAT HOVERCBAFT. INC. “J! r.*^ 



CABLE TV 
DESCRAMBLERS 

SCItNTinC 2 tMTH_. H 55 W 

ATLANTA.. »t«W UK. CTS.OO 

JEJTnDtP™. tl W.OO HAWJH.. unfoo 

Call lor 
your free 
catalog 
today! 

Technical assistance * 1flT i - c - nit^? 

or to ^^^11 {Wl) 554-W17 

OrdgiPi c »H I-&N hi* ( -KfK)- fl 24- 1150 

M D. ELECTHOHtCS 
ITS NEW YORK M A L L 5 TE. ft 1 33 M 69 
OMAHA, NE 63114 



«,C, 

VISA 

CQD. 
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IM. Northern 

! Y/twsm The RU6 arid hdndyrnwi Snap 

OBDEH TOLL FREE 

1 - 800 - 533-5545 

Sal * Pa le* s Good Thru &- 30 -M K E Y fiBB753 




Famous 

B rand Gas Engines 

Thousands in tfodi 1 
3 - 23 HP. neinzoraiaJ and 
vflfl iCfl' EhBftt. 

HarLzenlAl Gm Englrws 
46030 -3 HP H2S.W 
46051 5 HP |1M .M 

#40*1 fl HP SIMM 
#60*0 10 HP JSJtf W 



1500 PSI 

Pressure Washer! 

5-HF Kawasaki eng , ne h&& 
law-all shulOll. 3 GPM 
TnpJflid [Aingflrpymp. 

30' hD&e with gun. 
fMiTJ 157141 

&n* *48999 



1,'6-HP Utility Pump 
Pumps up to 
1200 GFH1 

Drains Imm mam a, boars, 
hpl (ufe5.Swimm.n H 
covers and other a r aas 

down Ki 1 .'ET fiu-nl 1 0BQO 

^$3^9 



a n 4JOO GPU 
2" Wste-r Rump 
26' m a*. I n 94 Head 
3 HP &rtgg? flnyjrv* 
Hero# 10$tt 

ash $157.99 



ii(VAmp Portable 
Arc Welder 

Adjusls from 40 bo 140 
Afflpi. 115 VflltS. THEE 
ttetwOfjrM. 
ItemalSKlO 

Sala $114.99 







□srecl Drhrs 1-ltf HP 
Comprassor 
7-gaiNDMank fiiSPSimaft, 
Dahwert 4.71 aiandard 
CFM 81 40 P5b arts 4.53 
SCFM al M PSI H5V 
Hemf 15200 

5.1. $199.99 



Propane Refill 
Adapter 

Sondbrass. twix ypu mrtll 
14.1 Dr 1& b02 pro pan «9 
itj*ftdarsvn mir jte*om 
1W20.3 0w4O-lb lank 
Hero# 17264 

s.1* $11.59 




31CC 
Gas 

Powered 
Ryan 17 th 
Suing Trim met ’ 

Sump ^ypR string 
advance. Heavy duly 
GB-P'lfl'iuqal clutch 
lien# 2*04 

Sale $81.99 




snipping odi included 



Send for your FREE 136-Page 
DISCOUNT CATALOG! 



Name, 

Address 



Oty 



Sieie . Zjp 

K#y« M743 SEND TO WOflTWEfiW: 

F.O. Bon 1219, Burnsville. MN 5S337-D219 



^ PACKARD MS ^ 

.■IflHirkj jjrif-i* up /hri-awi*: for u>. Jr cfru-h 



PACKMATE 286 COMPUTER 
WITH HIGH RESOLUTION 
VGA COLOR MONITOR 




H33& microprocessor 
^operate? A1 12 MHz). 

One 3-1 -2“ i.M MB llpppy drive 
One 5- T i'4 H 1„22 MB Moppy- drive. 

3fl MB tiard drive. 

l MB RAM m maltoeiuaard expandable 
lo 3 MB. - Inetudes VGA 14" color 
mortitor 3. VGA card. ■ High resolution 
monitor: &4D * AS 0. 25S colors. 

IBM compatible. • AT compa'ibla. 

DtJSd FODjHDD 



3 expansion slots, 
conirollcr * 2 trail height dnve cavities 
exposed. * i half height drive cavity 
encased * 2 senai ports. * i parallel pc 
Zero wait slate * Raal Lima 
dUck/catendar. * System configuration 
n CMOS With batlery back-up 
AT s-lyl-d 101 key protessiooal keyboard 
Small footprint, ■ included software' 

MS DOS 3 3 GW BASIC 
145W 
Universal 
power supply 
Socket lor 
302S7 » 
processor 
onmoiher- 
board 
One Year 
Warranty! 

Factory 



Manufacturer's 

Suggested Retail 

$3,499.00 



$-| 49099 



Item N& 0-2055-132142 
Insured ShSfc'Hand ■ £40 -M 



FOR FASTEST 

SERVICE CALL 
TOLL FREE 

1 - 800 - 729-9000 



Factory 
Pert soil 



PImumi fusti nm Packard Bfil CompuierisJ 

# Si 49$, 99 each. pkJE JaO 00 &T- each 
Hem No B-aWS- 132143 

MN rfi. jidd &*■* m*\bx Em 



Chv,5uh Zp . , 

□ Ciw-MO □ VSA □ mmp- Caro D 

Crd No 



DAM AFI K PRICE: 



DE LIVE RY TO 43 US. ST A TES ON L Y 




All Jerrold, Oak, Hamlm, Zenitk Soientifi-c 
Atlanta, Ma-gnavox and all speciamed cable 
equipment available lor shipmenl mth'm 24 
hours. For Pasl service MC VISAot C O.P 
talephone orders accepted (&OOI 64fl-a&M 
BO Day Guarantee (Quantity Discounts) & AM 
Id- S P M C SX CLOSED WEEKENDS. Send 
soil-addressed stamped envelope (&dc post- 
age) ror caialog. 



SfnilDUJfST 


F" D. BOI-HH 




S«iit311 |PM| 

CirpHi«nNiib«.Hi Wiiq 


r-to Illinois Oidars. AwepNri 






r KITES 

I FREE COLOR CATALOG 

I Cbocur iWom ow iQO psciringi fcites 
* Many unusual £ inrmat ive designs. 

1 CalP or wrlie for your catalog lodayl 

I Into The Wind • [3031 mfsisi 

, 140B M Pearl St, Boulder. Co 80302 




PAY FOR YOUR HOBBY 



with White's new eagle if Mttar Defector 

Onboard CDingutar - simple 
outbids, comply liBidt 
Igncres junk liha nails and 
puinat-5 Find Huns, ratios, 
valuables for fuii 
and profit! 



FREE • FREE * FREE 
Lock Picking Set 



You. will receive Fit EE i of pftcj mm ] ^k 

Picking, ]'ooEi with your fmfcMic of our firu 
course "Lock Picking Made Simple," A fully 
iSlusIraLed step by slcp book, on the art of picking 
locks. 

Consider ■ carrcr in Lock EmtthLnp ¥ aji d master 
die An of PLckmg Loeki, 

Send Si 2S.DD ft* your fint coime, free idols, 
ind siudent I.D. card. 



Liicksmilh I'rjitiin^ of Dc-nvi-r 

5437 W. Kith Avvnuv 

Liikwicjcl, C.hl.irinlo WIlN 

Visji (JU3) 2-1K-.CU 5 






\1C 














EXCITING NEW LAB TESTS CONFIRM SUCK SO’S BENEFITS! 

Save Gas, Save Engine with “POLY” 



The following introduce* one of the most 
fully fettled and Credcntlaled gas saving, Prl-p- 
tkm reducing eng irva treatments ever Ep reach 
the market! 

The Secret Is POLY 

"Poly 1 ' i£ Shari lor polyfecrallyproethyiertre 
|TFE). It the slipperier substance known te 
man, The 1959 Gufrioaj Book of Worid 
fteconfs {pg ifl4) says "The kj#osl coefticmti 
of slats and dynamic friction at any safid is 0.02 r 
m the case at Wyt!? tnrikoffiMfftyfww — oqLWMnf 
JO tfsi ice on fe*. 

A ana quart treatment of Slick 50 will tKind 
slippery '"poly" lo your engine tor a minimum 
al 50,000 miles Unlike some temporary pro- 
ducts on me market, Stick 50 dees mi need to 
be added turefy lime you change your oil 0y 
reducing engine friction, Slick 50 increases gas. 
mileage and horsepower and -i reduces wear, 
defraying cosily overhauls 

Slick SO'* Cndtnllili art 

Impmtlvf 

"Slick 50 doc* reduce engine heel and 
ordinary wear, and pur informal testa indl- 
CHted that tl will Improve gas mileage by 
about two or thrte miles per gallon . * .. Slfek 
59 does exactly what Pptrplqn claims It 
dofi. 1 " Consumer Dig wJ (Mar/Apr 1 932 , p 35) 

In 1999, the premiere engine and lubricant 
looting Jab In ihe U,5. lasted Slick 50. Thus 
ERA recognized lab conduced a Strictly con- 
trolled experiment using industry standard 
ASTM procedures Results showed SKck 50, 
compared lo a standard reference oil, reduces 
engine wear by more Ihm 50%, Be cautious 
of ihoie Roly treatment! that cannot back up 
their claims with such solid evidence 

in a lues usage lea ceridueied by this same 
prestigious Jab. mults showed ihaj Slick w 
(Compared 1C a slandard reference Oil at 150*} 
reduced fuel cans um pi ion In the leal engine by 
7-09% ar an oil lemperaluTB nf 225* end ZB5% 
at 27&. D Once warmed up, most cars operate 
wimm Ihe range ol 225* to 275® 

Especially mle resting is Ihe lad Ihdt luel 
usage with juel ihe reference oil increased (see 
graph) as ihe ml gen hpttsf man Z25 *Thia is due 
io ihe well known tad that oil gels in inner at 
higher temperatures causing increased Indian 
(and. wear) in your engine However with Slick 

50. !u*ri usage actually decreased, showing 
that Slick 59 produces its greatest Irictian 
reducing beneUfe si higher lemperelurps, 
which li evsclly when your engine needs il 
the moii- 

As wilh any lab lina, these result* may ntjl 
iransfele ejcadly the sama percentagewise i pr 
every engine unde* every type Of driving condi- 
tion m the ' real world However Lhe candusiDn 
lor mess test cases «s clearly lhat Slick SO does 
reduce engine wear and does increase gas 
mileage. 



Htf 

** FB|£ 4r 




Enginf Iteilmifit 

7.15 



ISO® 225" J75 H 
Oil gaJEery tgmper&lur* 



The Federal Aviellon Ad mfcnlel ration has 

lully accepted a similar product— Slick 50 
Aircraft Treal merit {F A FI *33.491 



si art mem, before the air has a chance to cir- 

be 




^DUHALTFclf Up io 9<reb of engine wear tan 

£ M' 4 :a &5 caused by this starvation. You receive ell 

: ■ x t hose benefit fer leu than ihe coat of two 

7 lacks of gas (139.95). 

Will Slick 59 Karin my Engine of 
A ffect my Warranty? 

Nol The base oil for Slick 5b meets. or 
Giccoeds, every manufacturer's engine warranty 
sequireffiehlt and carries an API service 
fraasilieaiion SG-CD 

More Slick so product* are available- A 
FREE catalog ssnl on request. 



TUV, a prestigious German testing 
LabdfWtury, lesled Slick 50 and found subFlarnfel 
increases in bom gas mileage and horaapowei 1 . 
The Space Shuttle Columbia uses ihe 
chemical "Roly" in Its gears and bearings 
because il is Ihe only chemical lubricant which 
can withstand the heat and corrosive elements 
of space, 

The Cranfield Ins! Mute, known worldwide 

fer Ms work in Iribatogy (the siudy d friction), con- 
cluded a live-year study on Slick 50 in 1989. 
Results shewed Slick 50 docs indeed coal 
mtlal surfaces, dramatically reducing friction 
and amending lhe Ufa of nwtol. 

Perhaps the moat dnamalkc ol all la Ihe Ibh 
lure feat star by thousands ol viewers on 
NBC TV station KPRC. A Lincoln Town Car was 
i mated with Slick 50. During the broadcast, the 
bit was drained and the car was driven wilhoul 
the oil plug for about 30 minutes, The water 
temperature never rose and the engine sus- 
tamed no apparent damage 

iVm Easy to Trait Your Engine 

Change oil and Filler and subsume c-ne quart 
of Slick 50 lor the last quart ul oil. (Add iwo 
quarts lor engines with oil capacities of eavon 
quarts or more.) Slick 50 is excellent for turbo- 
charged engines, aluminum block engines and 
rotary engines 

SJick 50 will work with all petroleum based oils 
and synrtietics compatible with peiiofeum baaed 
oils 

What are the Benefits nf Slick SO? 

0y redyeing Friction, Slick 50 does all ol Ihe 
following: 

I Increase gas mileage 
2. Increase horsepower (small economy cars 
and large RV'-s really need tils) 

3 Reduce operating lampera lures, ihus 
mcroa&mg the lubrication and kfe ol ihe oil 
and engine 

A. Fdinimiio or eliminate cosily overhauls by 
drastically reducing ongino wear 
b, Easier alerting (imporianl in cold weather) 
fi. Since lubricating lead is being removed from 
gas. and unleaded gas is poor in lubricating 
qualities, this extra lubrication ol Stick 5Q on 
valve systems and guides is a real bonus 
7 Slick 50 eliminates the "lubrication slarva- 
lion' that all cars experience when you First 



DOUBLE GUARANTEE! 

Guaranteed lowest price end guar- 
anteed saiisfectibn. It at me lime of 
purchase you have seen Slick 50 
advertised fn a current magazine ai a 
fewer price, we wiJl beai that price by 
S2.PC a quart and! you will slill qei ydUr 
free DURALT FC. If yOu hiti fldt 
saEislied Wllfl Our Sick 50, Within 4 

monihs, send us a nofe and proof of 
purchase for a full refund of purchase 
price This makes trying Slick 50 RISK. 
FREE to you. We have been in 
business for 10 yeare and intend 1o 
ktfsp our customers happy 



Free DURALT FC s*nl with each order. Free 

shipping wllh drdcre dl 1 2 or more 

DEALERSHIPS AVAILABLE. 

For purchase or further free information calf 
toll -free \ 000^525 8624, Sit. 6 (in Cititom# 
1 -800-233-9 553) or send to: PrD|rastiva 
Energy Cerparalien, 255 South Bent Avenue, 
i^E2 H Depl. PM6S0, Sin Martot, California 
92069 



Yes, I want !□ improve my car s perfurmance 
and save my engine— rush me risk Free: 

□ One 50 with FREE Durali ai S39.95 

+ w.w Shipping and handling. 

CaJii residenla ndd 7 2hVi SaM 4 Ta,k. 

_ Givo me it op sh ipprng and handii ng lor my 
order of 2 or nwre at $39.95 each 

~2 Check G Viso^ MasterCard 

Cafd f* 



Exp Date . 
Name 



Address . 



255 South Bert Art., tfB2, Dept. PHflOO 
San Marcos, CA 92069 
CALL im TOLL FREE 1 -B0CE52S-&fi2* 

IN CALIFORNIA TOLL FREE 1^800-233-9559 

159& ProiFusrwv Eriyryv CUip 









City _ 

Slate 



DIRECT CLOCKS 
AND FURNITURE 
Do- ll -Your self 
Kits or Assembled 
and Finished 

* Qfftfflftallw Clock*. 
Ujintvl and Wall CbckE 

* Cabineta, Chesls, TihUns. 
Chairs, Desks. and morel 

■ Solhd 3/4" Block WfllflDiE, 
Cherry, or Oak 
Heirloom Quality 
Sol«# Brass Weal Germa n 
MowQmenEB and O^ais 
Mono* Back Gua/antee 



r " -t- -'i 



EMPEROR 

(UX k 

La^a&sr M^niJndur^'&l Qmtitemt Cfc** 
2epL 35C2 Emperor lnduslrla.1 Park 
fjirtiDoe. Alabama 36532 * Phor-a i 2DJ 124-23 ift 



□ Du M VBLYrtf mm il Firmw C 

Name 



NOW!^ 



Break 4*1 y Id a prollsiiJcnaL 

res pad ad business end UlG INCOME 1 

Call 1 oil 1 4M41 1 ■ J it r : US and 

Canada \ to nndrr your VIDEO 

and FREE report.. Of wril* 



1 ? 



GJasWfeld Sstt'ms, inc. 

JtdviircBd T K mo MQffi Qlftsa F*fn»' 

., 3K-7A EnD*r* Blud O^L D6 

Band. OR - 377*1 1 



Korn up t« $73,000 
a Tear in Windshield 
and Plate Gian Repair! 



* Big profits - good Eimirsor bad p 
1 Hugt dtmisrtd ami growing! 

* Pan -lime or fulklme. 

* Great opportunity for men or women 1 

■ En&iironLT Eompanbcs. ilir? owners 

ray lop dollar regularly! 

* Qufdc-lrajn. professional l raining 

* Free, on^oirg Support, 'low -cO\l si art -up 

■ Secure your Emily's future* 




u:\n\ v< it 

ClEANING/MAINTENANC E/RE PAIR 

EARN UP TO 51000 A WEEK, WORKING 
PAHT TIME FROM YOUR OWN HOME! 



Secret? 

Revealed' 



SF«1ti 



THE NONET MAKING OPPORTUNITY 
DPTHtUiTS 

If you are able to witfi common small hind 
lools. . * f 

IF you possess average mechanical ability. and haw a 

VCH 3i which Id fi-rjd«CE anfll&srn Ihei we can 

Imc * Ffl^VCRmamlcnancD and irpaid 

FACT; up to Wi d1 ALL vCR malfunctions sre due to 

Simple WECHAWCftLor El£ CTflO -M E C HAN | C Ai 

breakdown ® 1 

FACT; Over 77 mlhion VCfUsisus* sooay Mtionw*M' 
VCR raete urvict or rapaif flvtry 12 Ed 18 

rt^nlhS! 

Vi(| 0 ' 5 W 0 PAG! TRASHING MANUAL Imf 500 pho- 
tos aid illusions) and AWARD-W 3 NHIHG VIDEO 
TRAINING TAPE rswalSIht SECRETS or VCR mjinte- 
narigfi aft<) repair — Teal wprkT iftlOixnilh&fl Hut 1$ 
NOT available! frls^wnera! 

AJ» mciudes all the mft> you'll neeo reading me 
BUSIN ESS -SIDE ul running i SUCCISSlul $Hrvi« 
opwatlon! 

FREE IN FORMATS 
CALL TOLL-FREE l UK-H 7 0519 

Drwrlli to; Viet&Publicahons 
3640 WllShif* &L. STE3T4 
Los Angelas.. CA SMlD Uepi FRl 



r- MAIL THIS COUPON -m 
! FOR FREE FACTS! ■ 

TRAIN AT HOME 
I FOR A BITTER CAREER 

i 42 way j ICS con half you Improve four I lie 

J Rush Ire? l&cls and cak?r brodhure on how I gar 
| tram al bijme lor Iha caraef I have chosen I 
| understand I am under n-o obligalion and no 



I ASSOCIATE IN 
I S^ECIAUIEO BUSINESS 
I DEGREE PROGRAMS 

1 C Business MamgEmnnt 

I I Arrnuntirui 

1 

I □ Business Mai 



biiga 

f talesman will viejI me CHECK ONE BOX ONLY I 
A$mm iNSftciAiuin 
TRC^tOLOtrDCCflEI 
P BO GRAMS 

C. Civil Engineering Tech 
L MBCturucil Engineering 



arsJflRnenr 

win outdn in hnan» 



r«hnok«]y 

C FtKincal Engim*ihfl 
] Business ManagEment Tachnokigy 

win Dfltar m Marketing E-tKlrpnics TftnroiMv 

CAPIER CMPiQNA PROGRAMS - 



li ' CDrTpLlfir 
n Programming 
I C Paramal 

■ Ccmpulsf 

Spjytjj 

1 H^NSWMl 

tt G BDakkEEp-Jifl 

I " SHratanal 

□llida Attune 



' Legal Ajs^l^n 

□ TV-VCHflopa- 

□ But raying 4 



TiWiloHu 
Idrastry 

^ GniEffrabOT 

Mapping' GWiErinary 

l ] Catering 

Coflhing D'CSdI 

□ Fihie55 A Mechamts 

Pfatfilion Gllffmciin 

: Small Busmess imoruK 

Manaponicri; 



I □ Legal SftcraLiry □ Crilling □ MaEarfyria 

■ Fgsfwpti ' Air CdixJilKHiing A Repii 

■ MurCi! j-iC-Sinu RiHriQfttiMlft 

I ! AuId Mc^harKs Mic-'accfTpulcr 

□ rtgtef b^ijip 

| Rtilaunnl 



Rmair 

O EWroniH 

■ MiriifemfliM ftlrtiAffCffl 

■ □ Gb<« U*i Cirri Pcm* SccntrS 

Z~ Managnmirit □ Art 

| Rime 

| Address 

| CilyjSlilE . 

| Ptuae| 



■ DunBepair 

□ PnolograpAy 

□ Jdu-'-iBlEsm 

SmmStcfy 

Writing 

l: i Drcs^tijhifta a 
Be sign 



- Age_ 



. Apt #_ 



■ ZfR- 



i ?r Iniinuticiwl Corraipondetict S^hagU 
l ^rSf Dipt. PBSSD. 1125 Oak M-rScnnldi, PA lAAIi 




He r o mdkLng a 
concrete flower pot,, 
and so can YOUt 
Maha and sair vour Own 
omimbntal concri!* Hema 
DrOfff yiKir t>0 OA A3S 

iUiminwm mold^ ptmas and n n ah 
prodtictrpn sacrels Irom tn* HOPK ^ _ 

woHd 5 largest mold miouracturer only 5 1U 



CONCm TE MACHINERY COr. INC. 



I P.o. Box HieKory, NC ?56Q3 | 



CHILL OUT l 



cur cosro m coHOttmm expose 

A Irce^eO mtster you how tip timnolf yearly 
nwitfiltf ce eapenses trd itiva mdrey on you - elechK 
hill m This ccn^iBhensive Hcmt-T-d 

k Will NUUNHMH) A/C S1T$T1M G 
StGNVICJUinT CHEAPER TO OPERATt 

Dohoied niiruclons; wrilt-nn n loymeni Ttrms. show 
m I™ ro do gugoE pre^enFirt ftiwlwww ond 
clfonrvg qF yOi/ Nxftt AX aysiem Ths ersy !□ ^ofksw 
rntTHJol covets dl tvpes of usnhTr! mr 
fd irirrvsfcm? results md substonfid 
send J10.55 pkis SI ,50 p&ftge nd hrdling to 
Art: MANUAL CCNaJM® INTRE^T PRES 
F.O. EQX 201 31 s AUSTIN, TX 70720 




WLVT ID SAVE MONEY? 

Wlp haw? i tJoKt full tif is^rtfld dcinm 
>TtCfi uutiki ntr un do it alt? LniigiW AJI 
rJw ttarm in m fbr a. spcciil irUniJudL^ 
53-95 fens nt fccm^xne«e. 
mux, irtsflB. cc. . Uu- ii nr. ifauc urs ; 
camrii. dolhing. hadhtut. dies, glau. 
himauf trills, ck Jwi $c«d U W- plot -TS 
SAK n: FiS Mirktiicg, 742 Fddi And. 
Show Hit. Nek US 4 A 





M^rt j ,4«£rr. 

It L iopk. Lakr, HN JSOCJ 




Jtvrdd PkKMCf. SttwitiTtf Aiknu. OaL ZcmUi. Murnkn 
tnd otfKt l*nv':-ai tuciubflumi 
Brsl fcloil/Wlrotafelf Prke9 
JO days luonej back puardnlcf 

FREE 16 pa^t t'Blflla-B 

om Toil Fiw 1 - 80(M45 - 9285 

U.S.C*bk T.V, If*. DfptKO 
4100 N Powarl ins Rd . Suite F -4 
Porngeno Beach, FI 33073 



AMAZING 

SCIENCE PROJECTS 



PF53K PLASMA FIFE S ABEF KfT Sfif .50 

1CL4K TESLA COIL KIT . S5& 50 

PVMTK PLASMA GLOBE ENEflGlZEFlKlT .$49 50 
FMV1 K3M! VOICE TRANSMnTEHKrT . ....*34-60 
LG U2K 1 mw VISIBLE LASER GUN K rT . *1 

Please add 1D%PANforsHove 
Send $1 .DO For Catalog oF new winning 
action science projects. 

INFORMATION UNLIMITED 

BOX 710 DEPT PM 9 
AMHERST, N.H, 03031 









Control Water Weeds 



AmailJiiS ww UnJfPtpejrrHervriUflfl ToeTf 

*, WATEft - WEED EH " 




Cut tquADt vegitfll^n -i :;t m boil hnrti m tiQtk 
<w ilrnpJy by hiding In Tram ihuix. Cnnliol wand 
grrawiii ma #e|ilmnflwnliiilv m#\, 



*1P *V b mOM <1 pp p pp iXP ^ Pf mamr % ■ 

"iii ef wtH* edoa? tor mu irttoirwon pKkwj* , 

TOLL F 71 E£. I - 4 QC- 55 Z 1 E 17 
tp 

WQt^y dg ProduUs CftrF- 

FO to W- UiM Wiftgpjr W Tfart 1 QM 1 



FREE CATALOG! 
1 - 800 - 648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
EQUIPMENT 

■ SpdCist Dsflier Pncost 

* Comp «*4 ovf Lour Pru^y 

* <aUflrtfnfe&[J Price? A ntarrafl toes 1 

■ Od&n Shipped Jmmwftaffey 1 

REPUBLIC CABLE PRODUCTS. INC. 

dQflQ Piiiadise Fid. tlS, Etall. 4Q7 
Las Vegas, W^M 
Fqi .T’&Mup iiUarmanon 170 ?; 36 ?-& 0 g^ 




Foot Table Kits 

C^Hficiate krts Of indhrtdufll 
comport* Ran*. ihk. 
pockata, doth flic. 
Brochure 51.00 



ConlJn*ri lal Riiftards. 2M5 A P**ehtre* 
Industrial eivd. Buford. GA 305 IS 




KIDS COJVDO / CLUBHOUSE 



DETAILED PLANS - S 10 00 
P.O.BOX I )6C » EAST QUOGUE, M Y 



SAVE MONEY 

increase your MPG up to 30 V 
Rodpuom Fuel Enhancer 

installs iik# &1 ueH Wtar 
FrtE t .it Es trucks basis 

Sand 5F? 95 » Sfltfh hid %65 Ma-an Rd 
Turner Ott *1092 O* Cflll I §GO B4B J icO 
MjsIpi Card or Visa AcoEplKf 




1 - 8 GO- 888-6088 EXT. 110 




Simple Instructions 
for Changing Your 
Spare Tire. 




What 
makes 
NordicTrack 
the world's 
best aerobic 
exerciser? 

* Upper-Body Exerciser 

* Electronic Feedback 
• Stand-up Position 

• Lower-Body Exerciser 

• Smooth, Non-jarring 

Motion 

« Patented 

Flywheel 

• Adjustable 

Elevation 



Get on 
Track. 

As you gel older, it 
liecomcs difficult to 
get ritl of that 
trouble spot around 
your middle — the "spare 
tire," The solution: 

NordicTrack, 

NoidicTrucking is 
as ca sf a.s walking Lind 
swinging your arms 
As you ski and 
“pole" against 
independent 
upper- and 

lower-body 
resistance, your 
IxxJy begins 10 reduce fan and 
stimulate your metabolism to get 
you in shape 

Eat Sensibly. 

Eai nutritious meals, Don 1 ! 
starve. When you eai less, your 
metabolism slows down and adjusts 
to A lower level, making j[ harder to 
lose weight. NordicTrack can raise 
your metabolism and bum more 
calories in less time (ban any other 
exercise machine* — up to LI TO 
calories per hour. 

Stick With It. 

Ju%[ 20 minutes a day on a 
NordicTrack and you'll discover how 
easy it is lo replace that stubborn 
spare lire with muscle tissue. 



NordicTrack 

am a A CUR. Corripary 

World's Rest Aerobic Exerciser 



Send Fur 

FREE VIDEO ft: llmcluirv! 



Call Toll 1 1 l'v i m L .S A Cui.idi,i 

1-800-328-5888 I 

I j PleaH! send nu- u, Ucv brochure 1 . 

□ Aim u fivt vidvn t jpL L □ VHS □ BETA 



I Name I 

| Smart _ | 

IQty Slate Zip j 

I Phone f 1 j 

I l-d Jonathan BNd \ * Oi.nk.i MN^ih I 

[27avo_ 







Celebrate July 

CARBIDE 



SuhKFJba Ip. , . 




MILITARY JEEPS, TRUCKS, TANKS A MOFtEl 

Qvfo 5,1X0 paid subscribers large* circulation 
any other magazine for mMtary vehichr «n> 
Ihusiaata and stfto growing rupudfy! Mnny mart 
fldwtfjwnftnta fiWi any pffisf fnagtim* fjr- 
ettiahe comprBhen&vd Hating of upCCYftrrTf 
raitiea and much mow) 




SUBSCRIBE NOW! 

OnaYhirpiBhMiltlZ 
1b* YBBFS |t 2 Iuuh| ¥20 
roni^i - Cinwi 115 . ahw 120 
US CJ^iin pvyitti by US Bank 



P -0 Bfil Ufikfl, N J iJTflSJ 



m 
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izard 



the amazing new solution to 
rotary trimmer line problems 

• No more trouble with trimmer line 
— never buy line again) 

• Easy to install on your gas trimmer. 

• Cuts through tough weeds, 
briars and grass. 

• Keeps your rotary trimmer in 
business. 

• Guaranteed to save you time! 

TO ORDER CALL TODAY 

1 - 800 - 262-5122 

(Call tor dealership Inquiry) 

3< 



ONLV 



$2195 



V,WEED 

WIZARD 



( J VISA f ) IWC * 

{ J Ore*. enclmod for S31.9S pta S3.» postage and handling. 



Exp Data 

FMsro! 



Your Trimmer Make 



Motfel * 



Harm 

Street 

City 

Send to; WEED WIZARD, INC., P O Box 375, Dahionega. Georgia 30533 







Sun 


Zip 







At 

HOME 
PLANNERS 
INC 



Find your dream ho™ in these shc editing 
v plumes packed with proven, innovative 
from# designs Order your fevome category, 
or send far din complete toiieciion. wm 
over 4.-D&0 illustrations In 1.1 34 pagesl All 
bosks lot only $13 .951 



FREE* 

Purchase Iwg of more Of 
our pljnboolc* jc eegiAir 

pruc and receive tree rhrt 
i*W DE$K> J PORTFOLIO 

rfpirunnu 75 of Our rupwru 
Cf*ilion* Akosdd 
WffclMie% M ( J 95 



Satisfaction Guaranteed* Credil Csrd 
Orders Call Tofl Free 1-g00-322-S7t7 



1250 HOME PLANS 



_ i HOME PLANNERS, INC. 

| b»l B* W1W in And *11 « Tlckhi. hi M m 
i Niii RUSH Izi return ctwwvi 

□ (t| 315 ONE SlOflV HOMES 

[uRdtr J.OOO iq ti J $1.9$ 

□ |2| ?ia LINE 5T0wfr HOMES |mi ?,IXW 14 H | W 96 
O 13} IM M/a STORY HOMES S3 95 

□ |4| 3«l TWO 5TQHY HQMfS 

□ |6| 2l5 MULTf-LtVEL HOMES $1 96 

□ |6> 223 VACATION HOMES Rlifi 

□ 17 1 NEW K&'fiN FOTTFOUO |3.9S 

□ SEND ALL 7 lOOAS AT HHS [A tM.H M1UG) 



7 



*««** PffE RENTING ***** 

CABLE TV 
EQUIPMENT 



T 



■* * * * * STARRIMj -m + * ■* ■* 

jIRftOUX HAMLIN, OAK 

*NOOl*+f " r^MOLA MAHUTAC^-LlFim 
- PMlt WLRHAMnr JICCnAU -iVALLARil 

■ iomrinwi n*tbiiw.r™(M w ut 
* *1CW S-TOO 4'm-IIN ** hPl*1 

rnrr ran UMuti ON[T 1&0O HS W2? 
All rVOBMATiON 141S-7 Ifr 1914 J 



PACIFIC CABLE CO, IftC 

TB$ , |flnriiH*il h»pI nfl 





Special Interest Video Catalog ■ 

' no 4LHC flJLCWG- CM CUMCt'KAUMO a 

HUi£»iTOiunori-ouTDOOfla-cprrvTiUJ * 

FHOTKHAJ^ 

nUtflWE RERMMHG - HUHTMi HOW ■ 




I 

PWjyciCg. ^ f Att 5 i^ E 3Li J 



Aid nuM uavcnei Tft 

■ VIDEO VAGALQG ■ &QJC fliW 



aOhHHBTQAM 

1-500-535 M7€ 




SATELLITE 

TV SatfS 3q«WrW^ 




UN 

SKWISION mCL* 

Mni CCtLfOI VHt 
Fejuga fallsl mm hu 



INSTALL OR UPDATE YOURSELF 





Most comfortable lounge evert 

1& poBhi-ona met 
hat ? i-dfr nji aide 
far cla*iic double 
lounge .'bad. Make 
AiomoaloM Easy 

NEXUS ASSOCIATES 

plann In* mail nCwb*.*®. rd 

rMiM.ni visai'mc 1 - 300 - 77 - NEXUS 



CABLE T V 
“BOXES” 

Converters — Descra m biers 
Remote Controls — Accessories 

* Guarjnief'd Rctl f rit** * 

* 1 V**r Warranty C-0 U a * 

■ fmmediate Shipp ing ■ 
t FREE CATALOG « 

Cliff* rtViir 

TRANS- WORLD CABLE CO. 

IIMJ SailhoMt 1 iraitadt. Swilv 176 




172 
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Dealer * Hp 
Opporlunltlei 



'2ft Mlnjf# TFah.^c 
■Nlj L^irnE* r»LKai!i h:i 
Cvi!- 1 5-DOG r&MPfid 
Parish,/ n I Klfi'iS 
‘S^trifeii, 3 R^rorij 

■Frc-rri Lan-f in*. Or Png* 
iNpIfnr^ Eflpw Safer. 
O'**** F-^ll 



PAHABCENDEn 



- B, . . . _ . _ _ _ 

M jr i dU*k diva— a?m 1 ^ 4 - fianiunj hun hm v-du -jvt rc 

EM itm er*l « bfim * Fi*onHn$ ■ win iuituI#i* 

HHam4ttP m, 141*41 mjri u nqu4 ► 3 * *vm «Ae*™vU by 
i*W* L>«hnpJ Wl!f?y UsOtll l#ln( JUT^ifl * PV «Vt] -"i 

Vhs, Bill d> pal jUtt 1 1 □ lor B*i j. KB kx PAL ktl M I'M Iw 
C-VUdin, II Q US. OfPf WA SlUi «U T S'-a 

S*"4 AUAfy «4*i if t*l lm EQO lU ■ «Wf! 

IrfapKA 1 T 

Dial** lnk< pjc- $ a 

' — — z” -- Vttej bimI Ifen Paa |31 

larrnwty PiriOtfl Co:p V«3h3 i!H Hh^Wi HliFMk |}) 

5iatJ ?1M StfJfeCiUpi FPJ 

Yjkmi.WAftiflnJ TEL 5»<57 ?Ui 



POWERCRAFU 



Fm M4-*i? -3«4 



Tri-Mode 
- Jerrold SB 

- Scientific Atlanta 

1 - 800 - 848-3997 



TRASH HOUSE 



iw^tfliae 




TIG WELD CHELIARO 

* \ I tS/H WFTH ANY AC DR DC 

■ v 'BUZZBDr 1 WELDER. 




Dincrnwi^i R» j:i #ntw 
tow wl rtn n» vhrfin 

IHPI RM-*!; FJT'-'If ffiVl 
WtHI M -jiiAJft ilAbA^ Ji *il' 

i-i tri.M*i 

Gnutl EnlfipeHL ■ PO B r, nii * Artinyum Wuh M2U 

F CmiMun 



h *111# , “ 

to**** SSS 




ml iLf uH I 'ihj 



BARBECUE fl SMOKER 



ieui inn cooKt* 

HIAVt GAUG4 tUEl 
lAif IQ iUliD 
VEND IOI ItU* ttWTV 
t SPEtllMAfhOHV 14 »5 

IhHMim PObu- 4114 
¥«wciHJv«r im ■ eew-? 




CABLE TV DESCRAMBLERS! 




BARGAIN HEADQUARTERS! 



■ JEflflOtD ■ VOCOM pHAMUN 
- &OLH T1 FLO ATLANTA * Z£H TH 

Ot* M»B ONLY W 
i mantfl trumrity I W» •hip C.O-D- 1 
Lflwwt n-fellfeAwfeakl* prioaal 
FREt CATALOG: 

Gaob*fc C#td« Malwori 
1 0 JJ bvlnrg St, Suit* lot 
S.F . CA Mi?3 



Spare-Key Locking Gas Cap ’ 

You'll never be locked out of your cor again. 




$4< 


Q95 


ONLY 1 ' 


9 


BUY 2 CAPS! 


SAVE $2.00! 



Grvm am m$t 
I No wailing for your aulo 
cluti to rescue you. 

I II your auto is stolen, 
lank cannot be refueled. 

I Fits virtually any car, 
truck or van.. .Domestic 
or Foreign. 



Warn feg The 5 p jre-K*v Lechinj G11 Ci p It th»n 
sroal ikd carl net it tpinid with inoli II Ifti 
««dN It I All, CALL A LOCKSMITH FQB ElfTHT. 



GUARANTEED FOR ONE FULL YEARM 

11 not foltv salisFied r&turn wi1hio3Q day^lorlull 
refund {less shipping and han-dhng) All™ 4-8 
w^ks lur dE^iveiy 



Eaiy tfl duAfltlM 
comb-lflAhun 



Mint or taavp duff, m pn 

ItrtfJli EfrF&iTtt piilrd Util. 







1 




htSA 

















Dmkw* L-ati tuM EtrAMb ■ u t P*r t-’N X nl l «r #f tfiiu 



ORDER NOWIf 1-800-552-5327 

One fit Si 9 95 • S3 SO s/b • Two lar S3? 9U+SS.0D s.fi 

|TX 4 OK Res. add 0% sates tax) or send 
check or money order + Make, Mode! and 
Year of your aulojs) lor 







□epl PM&.-90 
P Q &0Jc 2770 -OaNas. M 



“Ex-TYuck Driver Gets 
$21,108 a Month 
Doing What You Aren’t” 



L ONCWOOD p FL - m ln only 6 
months I rook in a whopping 
S126&50- and I can take any average 
pe rson and show them eaactly hoiv 
tin \i r dec an ex-imck driver. 

Even though hebepna few vicars 
ago with humMc beginning, the 
cash didn't start to roll in until he 
discovered (his little kwwn mcwiey 
galhcring secret. 

Recently ihmugh a special pilot program, he 
began training everyday people, jusl like himsetf, 
how to duplicate his new formula. 

Already the results have been abounding For 
example, one person in St. Augustine wrote that 
they tud made $8,5011 in anuntoctievabie II 
Then a woman from Arkansas wrote that her in- 
come soared from $927 in July, to 8,393 in 
September 

Tm no smarter than youT he states,, "onIy h I 
have discovered an amazing weaJth system.” 
"Pui my icchniques imo action and you could 
he admired driving your sparkling Mercedes, 
BMW, or CadiLI&c - dazzling your friends wnh 
your new dream home - having people see you 
radiating like a champion.” 




’7b iTiaiv Lin ewrra rTfl^DcW; 

'■Ay, n^Kinj winiihaI 



"^bucan really be the kind of per- 
son that you always wanted to be” 
And what's mo ref he adds, “to 
make m exira SJQjDOD, my way, re- 
quires minimal effort!" 

“Look, (here’s no magic mM, 
and poof. . . you're rich. It does take 
time and work. Rut it's worth it. In 
focC he adds, “1 only warkt people 
who are witling to put forth some 

qlhfw gtEHC Us use it." 

Nejw, you may not make as much ai him, but 
if you arc a real “Go-Getter" you will probably 
make even more. And above all, the nice pan 
is that you win the respect of your friends and 
family. 

This Ex-truck dri ver has offered Id send fur- 
ther details to readers of this column who have 
[ho desire lo become wealthy. Simply your 
name and address to 

“PIM Program" Dtpl. - mm, 199S North 
4Z7 t Suite Longwood, FL. 32751 1 

Sending SI to cover postage, processing and 
handling is greatly appreciated . though noi 
required. No one will call on you. 













CLASSIFIED 

ADVERTISEMENTS 



Sciphle Grtliftwiez, Classified Sales Manager DanAhy Natan, CLassLiied Senriee Matiagw 

Ffcatie: E$.6& per ward payable in advance each insertion Minimum insertien ten wards 
Sold face capitalized words — $1.00 per word additional (First word set In Bold Face at no mctra churgo, Zip Coda Free Cant orod Headlines in All Hofcd'Paca 
Letter* — $50 00. Screening — $50 GO The next available issue U5 place m adv&rcisaimiFH Ln America's No. 1 Gassifliftl Erection i a AUGUST. The closing is 
JUNE 5th. Send remittance payable and ottlor to Popular Mochanics, Classified Dopamnenft. 2Z4 West 57th Street, New York. New York 10019. Floasa 
Indicate Heading undar whJdmd is ip appear. As a Mflsunw service and in «»perati(m with our mail-order advertisers who use post office box addresses for 
their convenience in hEmdlirtg your order. Popular Mechanics maintains e register of such mail-ojxler advertisers ccffitaining their complete frames and street 
addresses Advertisers uftln£ PQ. Box number musi furnish complete name and sweet address for our records. Tn avoid delay in the pubheanon of ymir ad„ 
please send sampler and descriptive mateneis with your request if your ad dees not state clearly what is being offered. 

PtEASE NOTE: WE HAVE 142 C LA$SlRC ATlONS TO CHOOSE FROM. 

FOR QUR UST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER S MART 

boors a publications 



DYNAUKI SPEAKING. CTva-rconw SpeflUsera Fear Booklet 
$1 D 0 Q. Dynasty, Depl PM 551 -77th St . Niagara Fall*. NY 
143D4 



'■SHARPENERS REPORT Monthly Naraletlar Vatiuabie 
Tip*— Sbvrtas^-Biuy&all Used Equipment, l-nee BraKhuna 
§knq GompAny Dnpt PM5 Pd. ?2559 MinnoapoS-5. MN 
$5422 



BOOKLET, Wnrking Yrtuf Wuy Tmcough College," fella 
Hew (5 DO Lao Dnckihwn. B Ok 385, Hampton. Virginia 
23B69 



INCREASE neewrm. happiness FrttMrtNi WCG^M-J Bm 
1811. Gufllph. Ontmn, M1H7A1 



HOMEOWNERS can r W if flgundiHim Inlpmuirltfi 
boolciet based an 20 ywn vncpuriunc* 512-&5 DAG Home 
Enterprises. Inc . Gc-K 2%0. Gn,nd«i?w. MO &403O 

LOSE AMD BE A WIMNEfliri NO PUlLMI Amazing WfligM* 
Qhalemarrt Redumoa Program 1 !! treat Your Hgsh to Lon- 
grrviiyM 1 Send $4 OOP' RECIPES FREEH Jacote Bounty. 
3fl4l H agent Wanlagh Ne* York 1 USa 

« SUCCESSFUL UTTLE KNOWN BUfiMESSE&li Q 00 
Sarage 13J. 907 Riwsr Road Eugarw. Oneoon 97*04 

REAL ESTATE HVESTMilfT.lNCOHE STRATEGIES. 

Book. Its® M eagniflirtpn, &e>a 1B6 PMG Franklin Ml 

46025 

SAVE lens ol IHfcuSSnthi Ol dblafJ um Ibfl l Nw Ml C041 of 
the mortgage on your home witNsui mUfidncMi or ^rust- 
ing your house peynwnl 11405 WCF'S. ?1B® Wire? wood 
Snohomish, WA 38290 



NOW TO aoRGLAfl PROOF YOUR HOME! Comp#fl» 
mavdil. KOO-gyflfflnE^d^Ordnrlbcray 1 Sffidtey Punishing 
241? Lilpc Dn-rt DfepE. 1. IhdifrVLpdl B. Indiana *£'22? 

BECOME DEBT FREE* fen £»V Sl*p* 

Lwlng "lellftyou her# 5!*95ppd J & SEn|(irpn«i Dwpl M 
P.O. Boil 96C Lanham, MD 20TQ8 



CATALOGS 



FTBERQ LASS SUPPLIES - Everything you need to bw>d or 
return boxta, tara, aincraM. RV b Whoiasa^j Rncw PRE£ 
Catalog LBI Dwtribulon. &T3-A I Ra , Grgtan. CT 
□8340. 1-000^31^7 iU,&l; 1-flOH4HDSB fCT). 

T^LEnKME^E^jpriiefit E4ippllH £500 l!Re«undabi*1 
TnlrE-Lftrm, P D Bon BM5, httBdurgh PA l5£5l 

FUHiflr FLAGS I FL AGS A FLAQPOti&l FrwCilM^I 
Liberty Flag, P 0 Bos 42flPM. Rwdeburg Wl I^WQ- 
374-7001 



MAJOR APPUAMCi PARTS vpry law prices J1 00 Tc# 
CtflAlog write) P Q Bax 1690 Piqua Dhi* 45356 

FREE I Rio Ba^E Photo Equipment Catalog Aracribn and 
ilhnlrito- Ehauaanda or akdiing EMand nam? .nno unique 
products Tch' the photo hobbyist Also ava^bhe n ih« Fr^n 
Videoi Catalog -Mlad *Hh me latasl acceswriiw i^dsuppliaa 
for the video enlhuBlafit Od*r ont Or hath. Writ*; Porter s 
Camara &ira Box G2fi DepL PM. CwSnr Falls. IA 50513 or 
cflja 1-600-553-2081 

IDEE CATALOG Of unique. di?1mchre Q'ft*. nhips>qd 
DUTY free: BraM J Kutcher, Boh 35. Alon^a. Manir-ppa 
can ottii RDM GAG 



WORK CLOTHES PDA LESS! Free catalog ihctoM C$t- 
barrtn.dCrose.-RedWIng Cah^l’d, Bob *5Q, Mouhi Orab, 
Ohio -15154 



AiJTt)MOeLE5 



SUCK 50 FOR LEAST.’BCAT ANYONE, 1 600-8 S7-7Sa2. In 
CA 408-20- K BiU Specm He5. Box ??63. San Joh. CA 
DS160 



1224 DAILY ' CHROME PLATING" Agio Parti Mblnnry- 
thM. rrteifensr.il. AMy -‘F rot] inrormattfrt. Chroma FimSd* 
Boi 2235. WaJdorl, Maryland 20EO4 



OOVERNNEMT SEIZED VehicMfl rrom II Dd herds Mer- 
cedes Corvelira C hgvys Surplus Buyers OupJe II) 805- 
00^-8080 Exl S-2DQ24 



CAIH-AtWO WEH TOOL CASE "BPS S5.00 LSaSE. 
KWA. 9 Mdvi Si., Rfwtnwtrwm. M* 0fH7 



NR icnizec ptugrs into youi lighter Mountain F^sh Air 
m VDur car Send 124.35 DJ.L, Pd Bom *005-305, 
CArnhchaes CA 95809 



MR. RlOLV Mo5 ; oil supplimanL Engine Aide 15.95, dear 
Aide £?& 9 |p*t» 12.50 ahwngt Free Broctinfe Bo* 13542, 
Chester. NT l-teia-'l-BOO-FCW-MdLV 



GOVERNMENT 5EEZED VEHICLES from Si DC 1 CnmriEH 
MBr«te*. brtpdrti rtiw *vailapl*. F Or Buy^'a Guido coll 1- 
000333-4100 «il. V-23G 



VAPOR Carburalor Tripln MPG. Fra mlcnnalw-n. M&A. 
R2 PV, Bowling Gran, MO 83334 

DRUG RAID SEIZURES: Buy Dirt Cheap' Cirfl Trucks, 
Vans. Boati, CompuEaia. Write SaLzmee Bpn 4309-AT. 
Wear Coyini CA 91791. 



BUY dovernmant aeuad A aiutiMiis veh^lae Horn HOG. 
Fends.. Chevyg, etc. For kilo call (BQ2| 342-t051 sni. 
DQ7 



CARBURETOR ENHANCER Can double mileage, retain 
tulF power. Free DeLaila Eagle Research. 1400463*758 
10804 1425-7229 



NEW Tvrbo ErtPartoflf Kil Incraeaes Parfomijnce. Chrys- 
iBf Turbos- Send 124 95 - 12.00 sJuppinQ To: SS 
Technologies, P G Be* D^>i PM. xwgo Herder Mi 
® t3i-3^8fti-r4i7 



SUCK ft ffEST PWC&fREE SNPPIHG. i-80^^a-7Ml 
B4C Ertierpriws. Rt B. &ox 8S3B. ClHRir™. OK T*D17 



SUY VQUR NEXT CAR nk« iti« pro's do Ex- agoticy «wn«r 
niseis best kept swiiis deelvra dc?n I wani yoc lo know 
Frw details Cars Boa 3501 , PfKKia. HI^cms 61 6i 4 Etepi 5i 



AUTO RUST PROORNO- rndiwlnai Grade New To USA 
Dry Kits Dete-te BrilTek. PO 0oi i00f. Depl £8. 
lo*i*mdorTy. nh Md53 



LSfQG.do- PORSCHE H0Q40 BMW NOT AUCTIONS 
UEARN HOW I7.M Pqgq Bpi 1590SS-PHFP S*n Chw 
CA93T1S 



AtfTO Shop FquipmE-nl - Qplplog 53-60 flely-ndahle P^-0 
Slrwi Speccellies. Vw S445. DAlln«. TX 75KS-0445. 



SAVE radialor repair* made easy Repair manual St 98 
PFD. Bos 332B, East Detroit. Ml 48021 

UWSOUti ( B mgrftiFi oi rv^jniatue mapM«naw:e for any 
auto £3,9?- FREE csr cane -quida imHudfl^ Mc-toHiaTH- Co 
442*i Balmun. Lmceslrar. 



AUTO PfilCSiNewGflf pt4]lrtgphbgrfl.m. 5 1 D-'diak -MCVICA 
1-80M43-SP52. 



YOUR MECHANIC CAN! FU YOUR CARr WE CAM! 

Certified MechaniK W4I Review Your Problem Send Name- 
Addmss-Year-Modei-Ehfline-SympfUKng. SlO DOTo Pramief 
Jvm, 41$ Route lft. Suite 243. East Brunswick. N J. D6BI6 



DETAIL YOUR CAR In *5 minutes. Easy slaps 15.DG □. 
Sulki. C127 Twilighl Court. Ballrmora, Maryland Zt206 

SAVE gas. money and youi engine Don i pay muf« lor 
"Poly based Hubrlcanls Send ror Syseem "48-Rlus ', h'a 
guaraniwd. CAecbM.CT 118.95 - $2 S8i. Mkm*$a 

M*rchandqe Go . 49® "An Mesa Suits 312, San Anionte, 

T>£ 7B240 



SEjZIDmaoyernrnent Nsicotlcs Raida 1 ! AutompfeMlsa . 
Vans. Boers Furniture . Thouaandaqthnr items. Buy 
Dlfl C^sap - Resell lof Big PmWs* F<te iniarmsiiem, 21 B- 
453-3DHJ. Ent. AB33D 



PREVENT O.M jeep Thriu. PofTnananlly iiqta|l«d 
sieel toi-iflr A1iracllvd F EHecriMH ! InaHpansrAi siandtai. 8 
Gten no Ston&him MA <12 ISO 



SEE .Altfr-r.arivB Des^ns for High Fud £Fit»*ncy Carbum" 
inn! Here Are 12Palenls' $tG F G Bok 5 522a hdlaneptfiL 
46205 



RADIATOR DRAIN eL.O€PFUWFi&: EUmlnktH me®* and 
IwHng. B^paforfva *nti |raj* Send H95 1o - Fcenk's Auto 
Drain, RD A3, Waat MkMloHX, Ptanna. tfllfiy 



(ML ANALYSIS SERVICE F»*p mtami^hrxi P«lthai^ ID 
DarLTilato Rd. Gminv.lk: 2^515 



POWER CHIP IftCra&M YOuf Cir Qt Try** PqHoimMK* 
Horsapower, by changing THeCumpyiar Control Chip CM I 
I -MW- 255- Z44i 7. 



DON'T wan 1 -^r s^f Uglpn «ind |i{L50 fqr plfluu ef 
protection sy¥ letw yrtu can milall Heim Tech, P D Bom 1 64, 
Miirprd Center. OH 43045 



ENGINE LIFE-SAVER'' SYSTEM "44-PLLKS" jnawort all 

engine iricbonM probhema EKUA-Tough Heavy Duty Formu^ 
la. incieeses paa fniieage. -iomixesAJon and hoi-aepower, 
sesier stalls. ^duc«4 ws*> ano sire** on mtemal parts lor 
longer engine life gray onu-on|y' application does no I 
"Fh^NOut ' wtp o'!'? ehingad '4fl-PAfs" cAel^enges eR 
comptiuion ' uM oi rour Mr"«1iM«bon guarantee or 
manay pock Sq Hunyl $ 1 9 95 P^M* S3 ® ihipping Y D , Gos 
5627C, Sparks, NV ®943&SW7 Fra bfc^hurn SASt 



GMI pi_ TREATMENT Rga J«Tl . Tqmpa. FL 3»73 S29 95 
PRO 1 -800’ 233-4005 



EHQMH3UDC P-T^ E ENGINE TREATMENT 120. Dl*- 
Iributtrs W*nt*3 015^39-2663 Metflighde. PraloniH, 
Illinois. 6>C«34»4a 



INSURANCE RECOVERY CARS! lO.OOCi Lite MottM 
(19ft5-90) LuauryfEcrxinnify. CpraTruckp Sold Wwfchy Ry 
Insuratncu Co a As A Result CH Thefl Rdcowriei, Watar. 
Smolta Of CpIlMion Damage POisChaa, Mercodea, Jaguar! 
BMW'i Hondia, 30DZX1. Co^etres Cadillac. Lincoloa, 
S^TvefadO'S FYU'l, B-WSCOi ElO . . All Sold For □rnshoally 
Low Salvage Price*. Some Are Eu4y Bepalrable For Huge 
Savings And Prdita. Manual written fiy Car Dealer WHh Vaal 
£j(pafienca Tells HowWliare To Bury. Frieea To Pay, Yahl- 
cte To Avoid Slas-f-ing Repair Cous. Alsu Section On 
BUywg Biavk flepoaafis*io#ii (Super Chao^i |12.95Mof^ 
Order TO- irtsurancp dpi, Boi 4S2& Monroe. lA 71 3Ta 1 ■ 
4935 
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(CMUiMliiAnitpIg,) 




MJlOMOHUS 

(CanthMd bom preceding p*gul 

GUBEHOW I* mamlem. -apur your cap youiaM' Sere 
31D.W. Ajuro Advice. 1111 U*vi 5 0™ Suito m - 16® 
Niwnmnw, OnL Cfffwria L3Y7V1 

MOW8HME ALCOHOL Makes Super AuioTwblta Fuel. 
MM Y&u r OwftCh^p. InMrutftofl Manual £3 DO Alettotoet. 
im DAWK*. Philadelphia 191 11-4322 



^fll^AEOUPMENr 



“**" TEFLON AUTO POLISH to* shwwpn !inw^ r| 
wholesale price R-iJ Emarpnses, Oept PMe. 0g^SO&. Pon 
ffccfcev. FL 3*G?3 

LEAKY GA3KET57 Dorl repa-P 1 PERMANENT, remd- 
ttDitrj. extatld? SEALANT S7.8£ Anchor-Ktf, Box iS, 
Waaldupy, HY 13S&& 

eus.3 ELECTRONIC AUTO BURGLAR ALARM tor il*yu 
J?Q S^rnn bMC nliHign AA expensive ^tmr. Sc^hiTtk. 
parfx hst. arid i rddillal *i" iASHfuihdfsii S3. ALARM, Route 4 
&qi 4?7. Marlin:rvilki. VA Ml IE 

ENOHE OVERHAUL KITS; WHOLESALE CATALOG 

$2 00 fingme Service Group, CtopL PM 6ox 13053, Lansing, 

m 4&90 1 

1947-1972 L- h new ■ 'l4k\ truth £*ftts Call ID Otoei catalog 
Golden Stale Pbekup Pane 600-235-571? 

ELBCmOWC HEADUQKT DELAY -My iottaJtatkM 
144.93 ppd ML 34fi, Ligonlar, IN 4*737. 

hdtm rttkltth 5% ■ VttA Ul*MfUrt 



TODAYS AUTOS GETTING YOU DOWN? Sara SJKS^ndB 
in topair EitSs min tr*s intormjitivsR: vide*? cm njiorngiiv* 
cafr^terledinoiogr S*md ST9.9&. 04- Pnedyqijix^ RFPI 
986-3, tppirifl. N.H, 030*2 

NIGHT DRIVING GLASSES. Free detail* Gl«»» 211^ 
HoHywddG BoutaYaNi, NoliywMKJ. Florida 3MSQ 

HIIVELINE REPAIR VIDEO STEP Sr STEP IrST HQp**4 
Of *p40*t Krttf toQU 521.06 +■ *300 portage. CONSTANT 
VELOCITY, 4757 Blacken, Ft. WoUt*, TX 761 J7 



CLEAN Drwewpy*l Nw product ^uiw front 

dripp-v Krt 51 *». J3NL EntafprtMs. BOp 510, TWHJM, AT 
BS2S0- Bil 



SAVE An^ng Treatment In^'o^es Ghe M-iFagp 

Reduces Enpne f'jkRion Guaranteed Free Osteite Flipper 
DnWbtfEfflL Sit26> Amon Avrb . Oapfc 20. Ponnsw*®ra. N4 
Oftl '0 



TIRE CHANGER - Build !rom scrap metal. Stone easily 
Plana (6.60. Changer, Box 307C i, Lphatjo G^-w. W-jwi 
5501*. 



REBUILDING 300*: EhsClr- Wipe- window. Rfld accr 
FAJh itVi AC bfdwfrj reviews £39 &5. AEM T«Ct>PC4Dgr. 04»C 
4550, LagO Vifitfl. HC 76545. 

AUTO SECUftTIY ^oC4.$ym^A^i^Q A^iffl^ r So^ 
MONEY Mekirig Folipi; Pl$e^ FREE CjhjU&j 
Economic, Boa 399&P, Owlw*Orth, GA 91313 



PLANS foe ■ saimim d^iflrwid for -^ctRc ioc«c. 53 99 
P 0, Bor 721 19£. OWshofi^ CH|. OK 731 72 

AUTO body epaif tipa ior amaleui& send Sii K lo T.C 
Ei rtw prtMW, W4 ^ienavtt Dr.. Geneva, H Ml 34 

HYDRAULIC JACK ritpMr partfi and maiAiAN. CfllMofl 
#f1^flP-5ffid 53/Xi HyufAyi^ Jack Inc., P.O Bok 13 
AECO+d, NT 12404 



BKECAR 



Bmo BlKECARl DalvI&TniotoSM Any Popular S^ionoc 
Magazine Ctawifiods 



BfCTCLES, SUPPUE5 



B1CTCLC CAWSfl OOUBLE Traitor Mich 50.f5O 

p4» Nomlen. EUy: S<t3, 0, 62^1 



iMOtOncvtuS* AiOfTIOWSCOCrTStS « 



GO KARTS, MinibJkft*, AW A KHj, P^Cf^infci LfiWfcH 
Putea. La^ar S^lecLion. 50 Page Calal&g 1-5 .OT 
Refundabie. Kjrt WPrkJl Dejfri G., 14*6 Mentor Am,. 
ftUnwriN, OfHQ *4027 

MOPEDS, ElKinc Ca^a. Piu& Fant. Manuaia AccHU- r >es 
Unique Calaioq t5 W. Performance Sswt*?i 2fli£- 
AKhsnojin. Jacksonville. FL MiC 

QO-KARTS lactory dlnad fof £35 -9S to £ 239 &5 comjj^e 
eatfllo^f SIj^O, Sc4MFifiader P 0. Bose 142. .Spmgftmn. fA 

1UI 



GO-KJHTT, uJKtor^35 s *»tdke«. p4arm is, RTP, 6 g* 1 0653, 
ScDtladale AZ $5271 



>WAnOW P HANG GLPWC 



MSiGN-BLiild AirpJan« Hang S^mplifiaef pmxL 

tsboni hrDcftu^ $1 90 MtGov AiioraH, SwlR4 243, Box J. 
B*ach, OA 96266 



ApFcGOaTS Hirt,flrci;^l ^upphuN Campled lld^ela 
plaits nrls. Propellers. = ngidM Gaiatog &3 OD 
■Bo* sweeper. OK 74B55 



HOBBY HELICOPTER. Ultfali^ 1fu« helicopter - Corven- 
tional heitEiDflli*T ranlrals. Slmplrlled conatnimSiDn - Motor- 
cycae o r ftotei engine. ln?orraeli«»: 5S00 pOLTNOVA, 
l^ipt PS gsinl-RainL Qiwtiec, Caniifia -XL 2L6 



LEARN TO FLY A!flPUtfE9-Ft» hm. esnw ftepwl 
wwiitisn py ajHaip captain tsrila- how CHiiy SSOO-Sirtssiacli&n 
Guarontnrf 1 0^ Tpd^il AviBlIon. B<W J27J-PMS h?:* 
Bern, NC 2656* 



ULTRALIGHT AkcraH U ktt Oil 1 VERTICALLY Si tr-V 
Etrucion -under (153. 00 Special lnf&F1«4(1S.95. EASYUF. 
£1 ? AiKPenon Ok. Ra , Tatent, OR $754* 



RADtO Cortoipied Model Hoi Air BaAscn Propane 
ppw^flfed. fa&c*r^!inn toA&tef, tRjrtd tor jn&sr 1200 ® Se«P 

81D.W Jet P^rti 16. RC B®3i™ *6 Star City. Swk. 

COMd* SK IPO 



INEXPENSIVE spftc^rall. h^KOpI*^. C0*N 

PUTERIZED PANORAMIC SIMULATIONS; uf'iQirXtfring 1- 
§00-3 73-4373 



pnoreii£ns 



URBOAT, UltrrtQM. Marine pru|jL L ■L‘-"3 Calit iXf. J3.DQ. 
AaKey Pfc&nm. 55 1 5A Old Demon Rd , Keller, Texas. 762-ia - 

BUILD fOtt r own ^-d ‘lable pilch prop tor your tome&uiT or 
airtioar Complale blue^intsd &O.M. £15 U.S. SoiM-Dyne 
inflinwnnq. I&0!< i?K2 ; Angt&. Ontario 1 . SJOM i SO, Canada 



SW£E A ASTRONAUT* 



NASA ambtanw. toya colieelitsies OeiaJog S3-.0D 
Ri^wmto'? GdtectDrf TnjruJs itwc36i C^yton.Ohio 4W9 



BOOMERANGS . . . tt-TOGH REIGNS- hdadiWe R&- 
tiMlWpHd'^MCtUklDg FREf!0O9TTvr?r>gMsit L 1lK>0.1 
N 3rd, htocMO*, LA 71201-JH22 PRO^FLETURM! 



SUPERNATURAL Cluu J NuelHr Warfare Earfft Sg«i Di^- 
piacwnensll 00 HlE&ER. PQ6 51 S2. San Antonia, FX7SHI? 



HOVERCRAFT 



HOVERCRAFT F\&m Alt 5.-46* Catj^g tl DO Urs^W$Al 
Hawdran, BOK 2B1 CordOYB, Ill^Piii aii242 



AEROCAH Amazing Hovereraft built eaelfy wiih ordutary 
h 'Xiis LgnwinrowQT empire* powfY CarrtBS one man plus 
Hov&nt. ffcea-fofWBHl. ^tAward. Stdewwya over lanu/ericw 1- 
walw ^onqtm-Sign plan? &*ogh^rf 3 1 1.9ft 

Aestt'PriljftPli. Hex StilflPM, Clirrinn, New jtintisy 030® 

HOVERCRAFT 0 am, 3 10 IfiQhp. MarflUtiftn, t£ (relund- 
ebtol Sartez. box 646. Mtaitr&Q, WA 9AZ72 



KITE, vw plain*, free Inrcm'iallon. Nocrianc; Tana-HaLite 
Indian 47607 (312)234-1120. 

HOVERCRAFT Plane. Pirto. VMi Cetatog 12. GF^L 2B99 
Gonnciram: Cferuy BeacA, fi 



HOVERCRAFT PU«9 * PUBUCAfTONS CaiaJsg. 3 s 00 

L*M. 2T3&5, Ltmatog. Migh^fln 4*** 



CB5, RADAO ^ HAM EQUIPMENT 



POUCE-FlflE SCANNERS. CB'i. MARINE 2WAT. ANTEW- 
NAS. HPR. BOX 19224PM. DENVER. CO 80219 



DIRECTORIES: Seanei Scaniwt Ftaquehcias! Faaenal 
Apenciea. eta. Big Calling. CRB. ESs* SflrpM Commack. NY 
11725 



CBMOEHFKflf rtSWt Fr«¥Ufln&ss slides, FM.ampMwrt 
IwqKs, kitsu regain ^Kgt» t per^£^nflnc®eElcas^ Catalog 
Jg CBCJ, BA* 3t50GM. PucwniH. AZ 850*e 



OETTBfG top mo*t mil d yswr CB redic in simple 
Innqui-H! B.Qd S ASE g q i 81ft Hfm nwt. Nspw Ygrt 1 1 76 J 

SECRET CB runuati. modmcalionL acwmonea. Cata- 

ii?p 13- S^lrpan Emprtjn^, PO^g C-prpu* Chriati, TX 

7B40W189. |51 2t 65^2906 



ELfCTBOMC 



SURVEILLANCE ’ COUHrER&URVElLLANCE Ofl4aibg, 
Cameras. tJanvnithiv feds fkiiiKirM^ Cnrfundail>*e1 

05P. PO&H 1g7S,PM, Ristondq CA 9(^19 

12 HOUR CASSETTE RECORDERS. V-l-M Aaivatad. Free 
Brpcfiuie Pnadig£t™« PfodudA. Box NorerdM. 

OkHsrglp 3QQ33 

PRIVACY F^*te?ns7 HiTech EHemranfca? SuivMlIarMse! 
Debugging I Ptoigctspni Caiateg - i-SOO-aaS-aSSfr 

BUGGED? WIRETAPPED? Find Oul IhH Counhtniea- 
gftlatogi $1. C^ffi 61fdto«t4. Box 9fl9P 
Hlylidd, QO 01122 

ROOM SURVEjLlJlNCE Tf LtPrtWt H ?3 00 Phona He- 
CAiatog £j.M Lietwi £toclr0nj«,-S&3 Elgin, Mgshogee. OK 

74401 - 1-SOO-&33-TAP5 



ELECIROHC Kiu! Tracking TeAnUrtitegl VdiO# DUgubP 
eyt! M;ri ai.L'ru FM TrAn*rirti?ttr!*l Duh "^ 1 Pqludurkl 

Manef Cuatog 52 00 X^NDI Elecironla. Bu^ 2SCA7 Depi 
2&G. Tempe, AZ652S&-5&47 



WIFELESS DOOR CHIME; Thing Sine* & -wd Brmtf. 

Free Inf^nnal^ Ndwisi? Shnw^ltaw 220 07 Sunwl 
S^rman, TX 7509Q 



Tm 2 WATT TELEVISION TRANSMITTER! 2 Mile Ranga! 

Uncksr IHXH C0inp1pl0 Plflni, S12-96- SflliMs^tign OiHiran* 
ImtI S-.ipftrp m'jrts-. 14G3-R R,nv^i-:* I Ir-rriLiM li+irirti CA 
902S4. f213) 372-9156 



PPOTiCT YOUR VALUABLE ii££TR0WS, f1»pkl 
L dHt^xiier. FAX Amajng £Uppr££k0r your equip 

■mem ot 0 ll- h -: to: ttwrtpalr, Free nto, RubK:un 

Qnoyp, BOOS. FCH. Sulle3293A, Redondo &sbch,C4 90277. 
FAX (2131510-3034. 



ASSEMBLE; ELECTRONICS. ESm wtul» you mm. We 
supply MmpidnfliiHi PiymenL aent! &nnd w.r- ad^n^Htd 
starred e^elopa DC Etemrohacft, PG Bum 7^0. Ni^vburv 
Park, CA 91319 



COMPUTERS A SOFTWARE 



FREE Program^! IBM pc ^A|^^TRSIO'^C^rrK^tJt 
EZRAESRA. Box 5222 I V JU. Sart O^igo^ &21B5. 



BUILD ynur qwi- Mxnlo^h pml wn^ 50% Npjy bqpk 
hew. Fsee into. C ATM AC *, Box &&7Q®, PpnlftpH, OR 

972SB, 



EXPERT SYSTEMS PROGRAM Leam feasica to 00 

bMKUh Stor 3?e, LIEZOh B C. VSR 2KB 



GUILD ^nur owit compulaf (Seek Tck tn«lef $30.00! Cent- 
ptoie blueprint and 'nshvetana S3 95 C.G E^uo^^ng. 
PO„ Bus 1402 BKifgrk. UT &»1i 



&UHD A PC CO^ATm-E COMPUTER ayn Q save nunv 
dreds. New Btx4? shows fww. Anyone can do ?r Get $10.60 
parts, qouptm and boaK. se?i«l £975 Computed. P.O Box 
43, LpFtov ILS17K 



VHJVBCO 
MOVE CLASSICS 



FREE MOWESI! Thousands A^-d- aLto- 1 Fn*e fii^rigto Cau- 
togTtet&ti AH. box 64FM, Keele 1 . CA 93330-0064 



SATELJJTE ■ TV 



FREE DETAILS. INSTALL fT YOURSELF! Ewy Id toilpv^ 
insdnKitiorrs Completo syewma sind upgrade* Enjoy HBO 
Sfto¥rtBm&. The #4 omIo CIwj^i and mow! Gmitek 
SiiiilrN-CwiwnunicatiDng, Bm 264-M6. Bohemia. New York 
1i?1«j^ Phqng SB9-12S2. 



VKiiOCtPHElR; BuiW Yo^Own Low Coat VuSeocIphef II. 
Op^rp^ ! W4hgyt Sytwcrjpiiion. Kit inc«g^ Single instiwe- 
luMtt, Parts UqL £ CirOuil Qraly SJo 00 |‘US>. Cheque. 

MO-T0. CA. Comftiu, Bax 1327, RajMta. N.5 . C^nnd^i R?X 
5H4 



mfeE Gatalcpg - Lowest p^cas wcHd wsde 5KYVI5IOM, 
26i? Conegewey. fergua Falls, MN 95537. |B00^ 334-6456 
MN lnMiri6l-wl ?l9 , 73£-S£31 



VIDEOQPHER A. Ch^ 4nri C^ptoto Working Unite. 
m™ And UNkt call ^-B30-2E&2447 M F gAMnbPM E&T 



DEBCHA»UEII*Yidw>ciph*r S3 Celesta. 740 

Corydon A^, Winnipeg. C£tiipd*. R3M 0Y1. 



V1DEDCIPHER Teohnloai- Monu^h IhCluding Sqhwiini 
catalog - £3,00. TELECDDE P.O E-js 642&-™, Y^ma, AZ 
6&36S-6426 



STTOEQ, CASSETTE TAPES, ETC. 



WAHTED. Tube audrb equipmenl by MARAHT7. Mdt4 
TOSH, REL 131 3^ 737^3429 



TV, VIDEOS i VIDEO tCMJtPMOUT 

NOTICE : USE OF CEFTAII4 ITEMS IN THIS 
CLAS5IF1CAT1W REOUIHE5 STATION 
AimKHZATlOh 



tmut. TV BOXES N#W EfikJSPMEHT 1 year warranty 
LwF»r price. Free Brochure A^E Predud^ P.u 1 Be< 5BZ. 
S*tflL Mli ^?2 i 



CABLE TV DESCRAMBLER^. wim*lGr& Rltm. and 
iwe. FREE 14 page m TW E^bto, 1 JTXc! SW H7 
Court, Suite 1236, Mkwm, fL 33186. «Ch*4a-W33 



CABLE TVCONVEHTlfiS, Jerrokf, Oak, Scientist, Atlan- 
l lie, Zfifidh end Meny Otoem. ' Wew " MfS Stored Add-On 
1 Mide am3 Volume 1-jeaS tor W A 45Q Owrwri! Visa, M-C + 
Amex i-idMS$“7653, CttB me.. 4P30 Se*ii-D-Rue Or?s*, 
MN 561J9 

(Condn pe d cm nan p^g») 
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tv, VIDEOS I VDEO EQUIPMENT 

CABLE Dvtcrfrtitilir*, Wholesale Pf»«iE COD O.K. Same 
Day Shipper^. PuN warranty. s AC. Orders 1 -94X^622-3 799 
inro- 1702-647-3799 



DESCRAMBLER M35B. CHnAy $35.1$ Gqrfranfcati. 
Ti atama*, 901 E WltaWre Sfvd. Bffyerty Hdls. CAflCfil 1. 

5-^30-640-4600 



DESC FLAME LERS, TOCQM, ZEIWH. OAK.. HAMLIN. JEH- 
HQLD, SA, WHOLESALE PAKES, C.0 0. Oft, MOUNT 
HOOD ELECTRONICS 206-696-5337 



NATURI5T Videoa'MagszinBH. $2,001 5ASE PM. &ouc 
9396. ;ffcw«&/k, DE 19711--92S6 



TOCQM S.sln, Complete DuHuiih^nDIti-s with Rtnute part- 
ing *t f125.0$ eadh. Call f2131 47S-2506 



CABLE TV CONVERTERS BARGAIN HEADQUARTERS 
ZENITH TGCGM JERROLD, SdEffTilFlC AlTJUfTA, HAM- 
UN, OAK. SORRY, NO C A SALES. ORDER YOLfflS im*Y* 
BHMOT-B5U. 



REMOTE CACOE No mo™ Where's. the ;ftlM0T£^r 
Organizes ail remotes on one portable i) >- i£ sImj oamH 
Send 49.95 *■ $2 00 shipping ^ CAfW^, BojMH. Seyrnou-r. 
TX rfi3@S ! . Money Back Guarantee 1 

CABLE IV SECRETS - rhe sulla w publication Ihe cable 
companies tned lo tan hBG, Movie Channel. Showtime. 
Deoc ram biers. Cbnyer&grs, eto. Suppliers iisi included. 
$■3.95 tabte Facts Bp* 7H-PM. PatnsAala. Ohio *3062. 



dEScRAMBiE EASILYf Hel:r?d oatAe Employees SE- 
CRETS Directions. (5.00. OepL M8-. &CC Wect Straw! 
Harrlsanrfle MQ647GI 



CAfiLE Descrambfcra- Will Seal Ail Prices Deatons Want- 
ed l-KiOSe7-33S4 



CABLE TV ECXyMENT 



■R1MOT1 CONTROL A'R switch £esy pictured in^rvc 
Finn* (!*(*> J. Dgto, Rix 160414, ^retyrtki CA 9406? 



CAiffERiaTBAIflH-^ny PLANS 



BUILD YOUR OWN ■ Travel T\*m - filth Wheeler ■ 
IMptorhonte - Camper - ftskup Ccvp - Plana - Patterns- fete - 
Ca'y:;^ |1. Glan-L, 91 52 Rjosacrans. Bon 1BQ4-HV, 
BMFII&*er. CA 907D6. 

1?2 TfiAfiJER PLANS Maioreycte. UtilrTy. Car. COnstriK- 
tfon - Slfong, Slr&anelineri sn^ty ixnIL Gdm&oneri( Kits 
Catalog $4.^0 iRetondiUtef Tag Aiong. Box 15107. Salem. 
Ofl 0?Sffl 

" UTILITY TRAILER PLANS TlQ.DO. J Ofibdcpinti, Bos 9MG. 

Diokiqn Cfty, PA 1&519 



TnAunmim 



TTTjVlEJI AUJMIHUM TRACERS tor poweHwals. nuns 
town ind grerrJjf- in-g-Mmobile and ulilriy O&n be- PUR- 
CHASED EHRECT, s^aeilylypa oMrailar needed, aquntalKMi 
will Lf mailed Call 2 16 -5 33-691 a or -v.te 553^M 
Canha^d, Oh® 44406-0553 



BOATS, OUTBOARDS, TRALEIT 3 , A 

m 



BOAT KITS - FLAKS - PATTERNS ■ WORLD'S LARGEST 
COMPLETE LINE - S'-TD' - Powerboats - SporBwate - 
Saiibeate ■ Tramaratfla- Dmgh«s ■ Hou&e&oata - Hydrepianes 
- Tunnalhulb - DucfcboBto - Canoe&'Slnispere - Keya^s - 
Dories HUGS, FULiT MJLU&IRATEP CATALOG tttO 

lAipma&l S5 00h invIucB^j ^uppJin^ 'E^okikk; ’ T;tt^ 

F CLSIiOn Fdam - IMSCOVE H gyrate pd Siy burfdirlQ 

method^ BOOK Amateur Boatbuilding SfiOO - 
CLARK CRAFT. 1E-P Aqualarw. Toaawanda, NY m 50 

£YiHFtLrDE5 - NEW I9tf Ba^;.. “t w a^nde " ~x\ 
sizes . 12fi0 handlmg Svutt McCtAloch parts 
Eletfrj. Marv^-n, 610 Merrick RrjKf, Lynbrpqk New York 
11563 



BOAT PLANS - PATTERNS - J0T& Hundrwts ext Pro^ 
diraigng ■ /'.t&S -i-tv^roplanaif Cpnt^S Keyeks-R^tW^S-- 
DuckboAii ■ Poring Baisbugig ■ ^AilUOetl - -Rguseftoacs ■ 
S^drtfl^npab - OuitK'$iXnpla Stifahcnglur Traf’nfindb.irt: s^u- 
ingel 1 601 -pig a DESIGN BOOK - S4.H1 AIRMAIL. Include 
Free B<nntbuilding Supitlie^ catalog lk®k 312 
DiJATBUILDWG WITH PLYWOOD, NEW frd Edition Offy 
$2S.B5 CMJEFFL. 9152 floaaCFM. BOX IBD4/FMZT 
Bell?ld^.'CAM™ 

UNUTE BDATLGADER PATENTED pbd rfrrr. 1g usf- ^r 

carry mu$t nave h^uer-ui hrtch receiver Ironi bciei $Mpport 
*e.<Ss-.« lathe local maienal pfian^ permit lo- bwld ona $3® car 
vidao $1 0 rely m p!Lrs si 5 T Qf same A. otvolweU. 3&7 
Slrppeon HowlL EiNabeth. Pienna 15037 

CRUISE The World. 5eP-9u1iiraii 63 loot, 15 Room 
Cetinwan Coiienr. farmtv Yacht Plan* $10 CM. Catamaran 
P o. Boa. 101 1. Fitchburg. MA 614J0 



}2t> POPULAR MECHANICS * JUNE I ^ 



ATHLETIC EQUPMEMT AND BODY 
BLAXWNG COURSES 



&GGER. More Powerful Muscles - fasteri' Free Bootclall 

UniMi?r^al Bom G694A. Detroit. Machtifan 48240 



BUtLO Ol^rnjBc Ssw 8cnc^ FCL&S Easily To twelve 
Indi^i Pluses end EieiraK 6995 Pymjippla. P-O ftn»- 25i. 
ge$*d. mi 55359 



SPOBTWG GOOOS AM> EQ 1 WMENT 



ELECmiC TROLUNQ MOTOR PARTS A SERVICE Fac- 
tory ALira*DnzK3 . Service . Pa#1& . Minn Kota. Mokxf- 
guKte . PftMgei . Ram . Oriakespeare . . Service Center 
Unlimited. 1440 Holland Ftd , &jflDlk VA 39434 1-600-E2S- 
8161 ... 24 HR Turnaround 



THROW YOtlR OWN OOdMERATWI, 0 real fun lor a aydna. 
only £14.55 speciiy R or L hand. Plana to build your own 
S63S both tor 5i 6 95- Iboo^orid's. TOO Washington Avf? 
&E-. p Q. Box 1 0' A A, UinnwipolRS. MN &&414 



ENGNES i MOTORS 



WANTED - DETROIT DIESEL 149 AND B 31 INJECTOR 

CORES. Call Pope Honlar iao>< 3214234 



TOOUTOBMIE 



LEATHER DRILL The UIM-DA1LL is Fhe ideal Tool lor 
LEATHERCRAFTi. LEATHERWEAR mti LiATR^R PROG' 
UCT&. A? yw? pira^a ifaw n gn it¥ h?sndl^ il njlatlte HJtf mg nice 
round *:> 03- Ircm 1mm |g 7mm in in secd-ndF It >E 
guprantHw) 1 ?nd 5KillS lor pnly 51 9 95 plus I3.54> shipjung and 
handling CqM THOMAS ROBINSON COMPANY PO ttoh: 
62532 SeaiElc, WA 96^ 



BOLTS. SCREWS, TOOLS. WHOLESALE, DIRECT. GUdi- 
ani-aed Catalog 5 TOO (Refundable! Game I oi. Dept -M Box 
65. Bristol. WiBcuftam 53h>4 



EVERY home needs ihis UNBUE POCKET =MLL. Unlnn- 
itod uws tor the ncHA*sL mechanic. harMSyruftn. Comoaeta 
with 1 2 Jisacjrifvj brl* Main-, id«ai guff. &pnd $19 95 lb ' MW&. 
PO. Bon 644, Maluarn, AR 731ft* 



i.CsGKPtEK^S Tdt-li j-id Qtidfe-i. IflO 11. M. Vichae 
I Freeman. Bos 179, Hunlmgton. NY. 1 ■ 743 

UNIQUE DRILL BD SHARPENER OCCV rfliely abaj^en* b>54 
rci ■ 3 du i^ing drill - SlB.Crlndalone.iMelige included. HY- 
SttARP, F.O. &EM 396 , Lynden. WA 96264 



HONEYBEE M«ve4acl Handy Unique Soaping, Prying 
ill DO poelogre included Hoa®. R-1, Btod^neq, Wi&cdnam 
W24-0196 



UFHOESTETTY SEWING MACHWES 



UPHOLS1ERV fin* n g4$pr;r. nn> will" Walk rrj Feet Com- 
s(c?c i-uady lo urai-only £535-00 Thymp^df^n 9Aodo3 PWfOl- 
AVAILABLE FROM YOUB LOCAL DEALER, gr urdw 
liMaster CJiarga-Vieak EteBw MP-g Inc, PO. Bna 13116. 
Lubbock. T^£1* 79453-PhOfie. 1.-HCG7 53-777 & 



TQOU« HJPPUE 1 



HOBBYISTS im^ r D-,l> yflur LATHE wilh She ydimite too!- 1 
poatayalaim! KRV Eax 763C. St. Jmuph, Ml 49C65 61 %-4y& 
7C5§ 



9 MALL PDUNDftV Fumades, Supplies Frw lilefature 
Pyramid Prgduci*.3?36 South ?1h Awcnue. PhoOniji. Arizona 
B5041 



^TFSEL, Aluminum firaea — Sbeet Bar, Shop Suf^lias, 
Plans Write CEI. RFH Box 163. Cameron. tL 5U23.' 



BANDSAW BLADES Any Sira, Frfea Ul^lurm. fer>g Spw. 
654 e Tidewater Owe. NoHolk, Yiygmia 23509 



LA THES-INOUSTRIIAL HOBBY PROM METALS, 

SUPPLIES. LARGE CATALOG *3jOQ. CAMPBELL TOOLS 
35TH YEAR. 2X0G-D SELMA RD. B SPRINGFIELD. OHEO 
1-4i3M2?^5$2 



V METAL Culling Lathe 1114 35. T^iig 1S04S Proctor, 
lndlrttry.CA9ir*6 



NAME BRAHD TOOLS MUM WHOLESALE I SK. Chan- 
nelkkck.MokitB mg.ClL^igyis, overruns also! Calalbg $3.CO 
^ratoedablali Wh^lea^lH Tggl. P^-jk ? 16-P. Jy^v-Tor. Ml 49429 



LUMBERJACK cham taw aawmillts- pnwer-Peed. Brawn 

Enginoering, Bus 4&. We? 1 Pflipt. CA 



LATHE - Jet iS-:3*jPBD £2,969.00 Delfi^ned Cata*^ 
51-00. Blua Rprttgn, Hurricane. WV 25526. 13MJ 

563-3533. 



ATLAS Lathe Part*, seceMor^eft HERMAN, 93® NW bttfl, 
Sirwt, Tamemt. FL 3S32i 



AJR COMPRESSOR RtPAtR PARTS, LARGE OR SMALL 
MOST BRANDS (BOO) 735-3507 



SHEET ICTAL BRAKE KT J1699S. lfi' tll i.to Gmgwy 
Tbbt, m 1, Fbrdland, bAQ 65B52 



wELDEftS ftfldmg arrfls^ries ^nd sate Vf edLipmant. 
FREE CATALOG :V lunnux hjircn r.x\\ I tc-ri- ■ , T3- , :-6 j i’L; : ji' 
vyrre We-dCi. T51 findley SlruM. Cmcin.-Uti Chto40?14 



PHASE CDNVERT-ER PLANS. Run Three Phase Motors 
on household curriwit S5 .«. CQNTRCWIK. P O. Bbk 136(2, 
Enka. NC 2S72B 



HOOK HATE. Keep pttg bpard h:jc?Xg in Ihei* place. Easy 
le use. Send tor sample*. P. X Indy^iri^. i99Wiffiier Street 
W. Hanchrer. MA D3339 



SOLID Coppir F«s<p Serjipper. ciejns swan the ImeHt i; : ea 
bOltO^ than wire brushes gr back. (£"39 plus, $2.00 

SAH to: T.A.C., P.D Fha k 2«095. Fftter, M? 



WELDING, SOLDERNGr PLATVyG 



TWO -Staol Frame Picnto T^ie- Plans Send (6. DO. 
Wehfcrian P.O. Bus l a, StOilMIPi, Ohio 4^i$4 



ENERGY SWING 



PHOTOVOLTAIC S^atEms Lew Mail Order Prite^ an 
components, -complete turn hey oyaiema 40 p=^e gyid^ 
bwK'calaJXxg contains design inlormalion. £xurt\piti $ff- 
lems componente les&mbmaJa £ worksheete $3.95 
Sungico. PO Bc)i 1499RM3. HamIHon. MTBflfliD 406-3S3- 
692^ 

FREE ENERGY1 Fu^l-liqg Motor; and Odnaralcns HAA. 
REP Bowling Green MQ im*4 

snvfc ( ofl not water. Low cosc pie-hemur. Plnn^ (iOlOO- 
P-0 Bom *hf. Syrcfl 1L 61 01 D-Q5S7 

ENERGY USER AIR TG AIR MEAT EiJ:CHAHG£K 

NEW! SUPER-EFFICIENT DESJGN 6'g PJ^-wy on 

heehn^ and dir Lwid-ilioimu -nrAx wh'lg cn gying Fr^th 
prerond't dred dK. Bu hl yuur ^wi nr .tll i Jl'aqlu rpiind sell 
m 7-lherg W'lh cji ?0*v td underata--id Bluu-pririls ard 
inrJrurti^A manu&l. you builC Eh L- ngh: a-^ unit J ar y^u 
nr ii^rirtrinK p «;n- '"hfi linal orcdUdt 'S leisi dApei'aive Lind 
rrti ^ rrfliLieri ih^n many rrririF 5 on the market today. Send 
£24.3 5 Id: JKK TECHNOLOGIES. P.O. BOX 1D5C5. ?$&&&. 
j ND 5E10USD5 

CUT HOME ITTIUTY DOSTSE PRACTICAL PROVEN INEX- 
PENSIVE. RJ-USTRATED BOOKLET (ft INFO 11 SAfiE TO: 
ENERGY, P.O. SOX 730. MURPHYS BORO C- 6S&6* 

EARTH AIR SYSTEM save 3CTt on ulililes. Send 59.9S1gr 
compete details 1e: KJR, P.O Boot 547, Ellers, FL 34660 

IMPROVE Yrjur Ar>-j Stove Etf 1 wney SIMPLE, Easy To 
IhjildSyMcm &5tnbuCwSli!'.Y H&at Ttvoughoul your House 
Using Eaifiling Heal Dugis Help^ Keep ModUo Home Pipers 
Frflir Fi-eeJ-ing. WOrka On Ita Own fua Powe» Sourc* 
Rogardlp5s Of P: :•«•*' CArlages Wo r k£ With Any Type Wot>d 
c*,h. Eic. &igwi Send Si 0 00 tor plans. Jim McNomee, Ho* 
6264, [ihtyennn. WY 03009 

SOLAR WAIEft HfiAtERS-no mainrortanDe-.dtagiricihr. or 
pumps. Easy installation Sunshine Systems, 14J4D Danbw 
Hill Hd Grass valley. Caiii 45945 



SOLAR A ALTERNATE ENERGY 



IN EXPENSIVE Compact i2y-'10a Generator, marry us$h. 
IninrminiMP plans Sfi P& P O Drawer Z4oe, BonliaSpnags, 
Fla. 33959-2400 

SOLAR HY DR Q- E L EC TRIG , WIND ROWER ^quiptnartf 
CATALOG. (3.DQ. ULS. 5&0Q to-eign. WE ECO. Bgi, 936. 
R&dway. Ck 95560. 



SOLAR ELECTRIC SYSTEMS! Panato Equipment. Butts. 
T me C^Edos' SUN POWCR ■ TEkAS, POB 27 BB. Freepwi, 
Terras 775 a 1 | 4 l? 3 'i 3^04350 



SOLAR ELECTRIC INDEPENDENT HOME frroh (19.&&. 
WWOFOWen, Route 1PM, Hulinn K& 66436 

SAVE Tffousnrvjs BmW your wn wlar panels - -send 
5 = 4 95 plus £2.D0 SAis trjc DiB^ram i Malenai Ibft. Solar 
Shores. PO. Box L. Wesicmpgii MD 3i562 



hgATTNG. FUEL WERS 



THREE cri QKiOING A5HE9 aut ol y.;.u- HAflHEL STOVE? 
NEW HANDYMAN ASH PAN KfT ELIMINATES MEBS 
! SIMPLE 1 Complete plvts and material list. 3gnd (1660 Id 
Cteark Mountain Stove Works. H a 3 Box 59G, Sunrise 
MO 650T& 



HEAT YOUR HOME WfTH YOUR WATER HEATER, Ehmi- 
nBie Eleci'iLiiy C-ui gas bin m half Mechanical Drawing 
(15 00. Send SASH. Energy Saving By^lgms, Box IG67U. Salr 
LakeCflv. Ulah 641-16 



HOME CRAFTSMAN 



“GETTING STARTED WTH PYC PIPE FURNmittC.- 

COaLul. B&m 260 . T^-kishury. MA -D 1 BTO 

:ClW 11 ui IKK] Oil fH£t pFrg *5 



HOME CRAFTSMAN 

(Cbrrfircuod from preceding paga) 

FAY&RfTE wood toys, P*>%. w*Mwla. Citato^ 

St S3. Toy* and J oys, Bax 62BM. Lynden, Wash. 95254 

LJQUD PtffTOH EHGME taam 
F4# fifiilnga. Efliy piani, Frau Kitarrregtigp A&QD, to IKk 
m, Ssmii wr. MS 39*79 

Full-size professional puns C diaiuy 53 m. over ■ 
206 plena ter bund^ia l*ne te* nituie. F^lure Dbs^m. Inc, , 
CfS^O. U§#7 ElrptSaw AYft , Glenview, IL 60025. 

BLJRBLAfhPftQCkF Y<?U» HCttC 

SfFTtf Inexpensive. -May bo biiilc FYt sacuriiy ber* ■wish 
SBCflET #WER Cfflt, Piana $13 Harry Marlin to wa, 
Snwsporr LA ?li34 



SUPEfl svOddOratt ptftert^J. eaLSk)g $1 DO CriM^iS; 

Delphi Ilfl^D NortSl US 27, Dewitt, M^higan: *3320 

WHATNQT SifELVE^two *S«0 

FiiJl-% Maying, to 55202. HnuSltm. ThS-iAJ 77253 

PAtTO FURNITURE, Com^teta plans, build youraell, no* 
K3PhplicaJ!B6 SAWi M0NE t. £3.00. Wwdwsrha. 172*1 
Loups Ave.. South Holland, IL 5&4?3 



RECYCLE diec-ard»d o&utac contain??*. i™. glass mflg 

uwfal pswuctS- EitYy pi-mp. tliuflETiriprip, pjclureJ. 

Sffid 37-06. Fr;ir^ Ahchuo, P.O. to 4072, Danbury CT 
DS& 13^075 



ttYBRAUUC LOG SPLiTTEFli Bum far teas mm SlflO. 
comptate simpta plana $5 94 AMCA$i TpchnK-jt Bow i9i4. 
Ocosn Spridge. M& JftSfle 

BiAbTiFUL GAME T’AEU.E for gam* ncwm iwo ipr ffiday 
poker. Plan* lift ideal Entarpneas PO. Bon H6l, 
Sandy. UttbewOftnnfti 

ROLL AROUND TOO L BOX: Easy to tallow plana, built 
kwxjwristtfaiY $6.(36 O&sign Cra%. International. Inc.. to 
FtiM. Edgww d. MPgIOtf 

WHE SQ PLASTIC PAL PROJECT PLANS $U& FBL 
Mar*«a, Dep4 17, Box *514, Si. Raul. M N 55104 

ROUTER TABLE FROM A STEEL MUM. Ptanj 'sEdO 
SAfiE- 0.0. Product!, P.c. to w. T-mpp, FL 33&0S- 

m 



PEIWST LVANIA DUTCH HEX SIGHS. Make >™ own. Six i 
dmerefii designs. Blueprints $S.ti0. P.O. to 67*. Item East. 
Pa mis 



FOLDING iluoj, coh»a- Labis, pifruc L .i = i i c ^i wijiifr. purly* 
tWf. 3 detailed Lh!= - K- 1>: Blueprints, P.O. Bex 1306-139, 

Brunswick, Mane 0*01 1 

HUNTWC X«ra YOU UAXEpul pr fl n "(XU HLE-, ming 
Hlrr^rXu Innls llluSEr^tld inabruCliOf'iS $3.00 Id ttahdCraH uf 
C*M Mtia, eaa W. Am*. L". Calinwaa. CA 92326 

ORIGINAL colonial singing C3udi*ffl«ry Ml niza paHama 
ELI3 Uqjir*, wi WpAltiam Way, ULfl ^prih, FL 33*® 

UMCE VOUR OWN RFTUflNMQ BOOtaEftAHOfl! Plarw 
and ihrawlng instiudions. $5 00. MJB Dsps a, 

P.O. to 2755. Baytown. T?t 775^-2755 

P1CMC ToUtrv Swings PlanMs Plans t fi.DQ wh. 
NftXvrrn.L-i’S Cu|U*ri VAs^wrlfNj^ 43 LindaUna, l6aL§ 
Beach, Mem. 35560 

EASY QUID (T YOURSELF WWW BENCH HHvy^uty 

pygbPArd l>uih-ln-a^aric $Bnc $A5E *■ J* 00 

tor plans In: EaJwn Enid' pi isul hVG., P £i. Lk?^, 3455, Lanland. 

FL 33466-3455. 

SAVE d bundle* H>3a Away Ues gNeaeiit* sJn^« home 
can manuals lor the- boat designa In tents, blinds. cMIdrwi s 
indoo^outdoor piaytKiueea, a^ cflr cover locwacrw 
ii . rehjcKSsbK:' wish ondnr. to: 9«3 Pr^iri? Ccoer Wfi . 
Parker Coioradb 80 is* For a txochur* ?|nd orHnf *,Qrm 

PLANS for Building Uniquf- tolung CribCrwHt. J7 
Pr^ninnnn D^ign, 112 Emit Hunbpr Qk flp 1 . L.. Qjii 
T#nn 17m ' _ 

THRLEVEL PLAT HOUSE. C6pyntfii*d. Oucttirtding 4«- 

sigh by Shop ;m\wzto* pi cm?.. 13.95. WbOdt«k 2348 

&w g rp#fk, San PiPflO L A 921 HJ 

ORGANIZE Wood SLwH Pipairt yrSur wOrtShnp. HoWa 1 ft 
to 6 It Lcngtha ^ataied Em to Funjf fi^ 0C J.K.D., 
Rt. * to 34. fitoonfcinptofl. H. -6l?04 

15 HOflSE CUE Out Palwsns * OF Wood. Up To -35 $8:B5 Id 

Baftc-r Patlvna -*. Box 5ft. Princeton Minn. 



WOOO t WOOOVMDflKMG 



BlflCHOwSfeS- aattwseiiseu sO(h«B^n 5 pfi*na$ 5 O 0 E 

R Frreia P.O to4ia L fe eding- PA ISgij 

FORMULAS Homwma^H Inflxpflnvwe. rvtnouing. linialm 
Stuns, mildews hrui^a £355 FdrfnulM Qd» 612. 
CaaMNon, N.D. 5fl012 

WODDEH MAlLjGOXES-cOmpIbliiiMhn i^darlhingliH find 
pajnt Free Bcbthura. Edieonville Wdddfihbp, 1916 
EdiKHlMlIlfr Hd., DO04. PH, Slraabu^e, PA 17579 

MINI GflAWDTATHEfl CLOCK PlaiV. £9.S5 -m W.if: 
Cneadiofift A Unique Touch. P O. Box 91623, Loufc%t4te KV 



RR0fE3$f£NAL v^>od4-jjfrtF laectwe lo «• ; •• 

biidi, $3.60 R»4uridabHHi Binss b< aV.wua. 43*5 

FI, VfetTt. TX 7A133 



WOODWORKERS — SdlU i v^xIaSftahttf F*i under 
52000Q 1 Aduaay oer>d stfid wdo« m^ulSiAg and make 
f*dlui- wor^ easy and tun Cnn^sc- wohu-sg bluep'in^ 
SiOW Woodworker!- E»Heipir3as Inc, " Boa: 13091, 
Oklahoma City. Oft 73113-0061. 



FLANS, BjJUETnWTSr PflOJECTI 



SOLD PTwpector Sluri» Ultm; .^i Collapsable Bsuk 
Po^kng SHi^gv $5 for Psans S Peterson, Box IS2360. 
KWmi Utoh 8411 $ 



1 ‘ x 1 C STORAGE BARM Coropaew plane and inateiKThons 
112.9ft Si^MwCnr*. PO B dx*5M§. Swi An^nio TX ?82et 



PTRAWffl cabin, low coat simple canatmciian. arwnpy 
4*ftCi*ni. srgaurgJ airongth, Info«na5ion peoka{j.e $796 
Blirtp^nta, mMn^il list milnjctsong 1149.95. Pyramid 
Htpm P i*ns, PO. to 407&5. Amma mW>T*A 



RETRACTABLE 001*1. lorttean. wa^ni pool!, Bnochura, 
$1 DC. Bndge Ste'n. to 543, Niagara Pells, NY iOK 



SHOP LLiuipfrtihl PRfhi - 1? H*m $19-95. Pro 5lrftW 

3<(teC44(EIBfi BOX 29*45, Dallas TA 75?2ftW5 314-41^ ^5“ 



WATER RAFT FLAMS CLOG end BASF Bop *87 Ferwwll. 
Ml 46622 



PLAMS t IDEAS on how "b make or lix |ust about 
arrirlhfiig |A.96 Ipr IbjI Id. PO 06S14&. Rating. Wl 

S340B. 



SUMWAL IAVWT MAHLMM.. $660 ftJJ. ir>c. to «50 
Eupdri, PA 15S2J 



LCUVERFD DECK Rails Adjustable Pose lor Pvwaoy 
M P«474#«Hii fflarw $5 OG D.t5 Kanior. llfiOO 
tofrdRiporw. E-thn Pl?irie. Minnaaol? 5$$4A 



SAVE BuiW Picmc Tabhsl Under Ssa.DO. 2 iiylK- • equane. 
rfldangiv Sturdy. atinciiH^ SeP or proM Stfopac c*in3 
17 60. Catalog 1360. Qtwlily Co nwim PO- <to Si*. 
YWitefldd, N Y. 13165 



THE BEST WORKSTATION mmaa ellioiwl d^sh Um 
simple Nk£5 Attracts ^xawnaive Hnockdown ttealgn. 
Dety.is. ptant Si 2.50. L^j-rvi^p^e Deaigo. 1 1 b ChaJy^kta RD 
Wl. tobury. CT 06783 



BUHByour ejw-t! PORTABLE BAH to-r panies, and oulinga 
Full sue naif circta with lour stoota Lai. froni (wo * > 6 

rA jTty#c-rjd Snf $6- $5 *nd » SASF 10 Ar^om 

I Emenpri^iii P.Q. Bo a 27S978. SicranKinlo. C* S&&27 



BUHLp fiBL> TABLE mai so ana F^rtac! tar dock 

nncS polio. Compact SBOra#: Ea$y hgrft* prOj^a. Plans dnrf 

pans, li&i $6.95 Lk^ L It. Boa 1 1 1 , Champfan MK 5531 $ 



five oubHXM lurnlture plans. SID K Burrtalde. Box 110. 
HookStOWh. PA 1SD50 



ORY Jt'E MAKERS E^ana, kns. Ire® inlc^mation. s. F 
Enterptla*S. 1 74>1 West tolh west Hn^hway. Grapevine. Tex- 
mTWHI 



CJVK, WAR GAMtaUN wo^d H inchomjmiental 

blaepitafls IS 60 Simon g. PO toe *93. Nonhrwid MN 
55667 



PORTABLE pic-nit table, assembles and d&asaambl&s In 
seconds, ror plane send $5.06 &cckendorf. PO Box I EG 
L.aLt EJmb. Minn. 560*2 



TURN Your G^rige lino A Scrwied Paub. Keep Flying 
in^is Out. c<wt Br^oioL in- Enpy Yand ^erfies Even In The 
Ra»r- An-:: Pul Titan Cor In As S: ~ r h: SJ*:nd $7 85 for pl.in.'? ?o 
Pt&fiS Inc . P.O. to im. S.srh?il Vh" 50377*1330 



HOUSEDECKS-rr- F n r J anta of 1 $Dor ptan? sw lh sluc.r h*l^ 
dirplddedviaw^. Mt., a*rtdllS5l[>: Simp Cuhlifcruct'dn lilt 
45 W:ilL»i Si Qomcy. WA (HI 71 

FAST EASY GO KART FUN. TdSt Aaefemhly Low cmL 
SO-.ytHc' plane KARTi. '■:•?* 0 uefeh MakY- Oakville. Ontsy>s. 
L 6 k 3 l 8 P»yflbta Ciane 



fl*CH COMPORT 31 »VSI CdftMft SS gallon drum mta 
■-■jTjliny edmpustar wilh 53C' 60 in 00nfirti$h hardware piir^ 
Orf&riMSv Rodent Freer Ita 06. EiPLAMS, Box 3471* -A 
MimneryK* la. MN 55434 



iMMDVATIVE DESK PLANS roqglrl^ pnly common ?eoll 
SMdy. igil'twoigtr duSign. $6. JUG. Bun 176&5 fllfcS B»nk, 
■m 37415 



WOOD eofntHnvhdn swkiga. rert. san^to. uompteie 
jsiijng. $14.95 Ptay V*rd Ckssigns. Bun 363. W'etflrtord. Mi 
480954*303 



DOMES 



BLHLD A Super Ingutetad tone Hacw™-I told $5.06- 
Nh41r«1>dC-C^gg. ENERGY STRUCTURIS. 8&3 Wilson. St 
Paul. MN 5511^ 1-a0Ch334-8144 



POP 7 ft HOME 



STOP WMKfeK*Rir stance, tar tarmyta mail ta: 

Ctadfl Ccmpury. to LdVinq . NH 3 ft 35 ft 

GLASS r.irtsbotrcfy. Other Gam at, QjtVt$. miomutlon $2. 

. IPO, HUS to 190, DtfWW. DE 19901 

mi l .MKRMft r MA 5 >k fAS.Y 

LFaRM *+m prootu cl hanging w^Hpaper irprn thin- tally 
niigriratad, ^ tap *y<d?ip irt^nuil 1 Surf*cc ptapsirJic- . Hang- 
ing wudtpOfWf' Hongmg todenS *■*?***• w4 Sha- 

per- -muctavhOfrl Send $9.B5(U.S | « $1 1.95-(CMUdiA]l|1d. 
DAT Efflr-risrHMflfc, p o. Bo* i 4 ? Si Caina^inaa. OntarKL L£N 

&F 54 



SECURITY nne- wi5(y g Jl^Drd v.Lv.inq cfe&Or ptalo-, ydur 
NAME ENGRAVED. Details toft. Anderaon, PO to 52, 
Mansitele. MY 1DS304B52 

HOME REPAIRS INSJOt-OLiTSIDE MONEY SAVING nt 

p *\ reaflyiMie can do bom J 7 .ffi E.C.U., P.O. B*k 789 Boor 

PWlL *tt- Tl?ai 

MAGNETIC waie-H tOtDfTiONtFiS, Decdlcihee plurat- 
ing hard water propSBfhs 79 ne#Sod Fua* 

condilipnomfii^ lLHgr>o1 v 3 1 7 Oolumpita Rd. AACcSoraKta 
Sp«ifl6. CO 80&C4 

MONET you fen eave with yew telrlgerMdr FiMih ta 
repaid and declrlc fells Send $1295 tar nianual. Poner 
Relngerafllon, P.O. Bax 194, Newfane, NY 14100 

acnEEH MXm CMHEN. Fof Jlftn&rt) £jidng stwwn 
ddQr^k CafTf Id ineuJ! kit Band $1600. CbM It, P.O H$x 
1 1 33, MOftfia valley, CA 92317 

W YOU Wbp 4 Tour Own F l«7l nerty In Your C>wn l> Rented 
Hogfcp Fur Appro Mwnala^Y $1 -CVAQpy Skrta $20.06 Cope* li 
H*lta^V?iti(>nTp': GAF-CDHOurp , Bon. 16110. Otauclurd , Ohio 
441 K Tfce FftSinv^rh DAlfr Will Bft Ydur F-,ic* Pn Lim? Fdr 
gnrtallmant. total Bis Inr ludmq Part 6, Labor A tjtapnail 
J3M.00 



FLOOD ALARM proted tamily zr^d properly, steflp (Mujy 
during llond aaa spa. Etanpla plans £-15 Sr. Detek InduKlri^. 
BOX 111456, Nash. IN 37Z2Z-145 



HOME MflHS A MMOO BJWC 

Ten drftai-Ek^ <Sedk plan^ Workiog dryings 1m 
cpnfiflructoYpenjirt Nift- uttal. $2S OECfTEN. 324 W JrrfU 
Aw.. CoiumOiH, OH 43301 

LOG HOME FACTS. Q-wrrgr ii .hirin' talli hplptal hinls pn 
huild«rt$ ar-d divnirrg A log hdmtt. $7. Oft W0ih?ii;ih. 18364 
' State Rd.. Nddh Royal hew. Ohio 44133 

build YMFdrtWHOMt America'* mmt highly maulal- 

Od hOrTMjrt . Fjnftliia^ »rv4 0i! -s'l! --itI In y^hr jnp^'ln Inlp^ 
znatNonand pla^-bcin^. Send$€>DGm: E.C I Distnbutmg, P.Q. 
• Box 11152. Ft. Wsyne, IN 4956. 

CABINET DOQRG pccwson«. catalog S20C. Kiichon 
Wd-Ss 925 Hwy. 5 Nnrlfc Mountain Hprwp. AfL 720^3 

SAVt THOUSAli&S^ &e your own buildsdg coniraciar. 
Bsep by si pp maouHi lrom Imanclo^ Ihrough l^iys bi^sion 
Bi/ild yout own homo eaa%' and irvaxpe^afvoiY S&95 
Builder. P.O to m Elgin. OK V3536 

OUTDOOR PADDLE FANS - 36" ■ 53" - Lihtalid Lilfrlifn* 
Warranty Graat tar Poshes. Grfianhou»$. G8^P4 
tails. $2.00. A.MJ , P.O. to 3333. Salisbury. WSD 31BIH - 
30^. 



BECOME A CUSTOM HOME BUILDER Gat in on tan 
prolita *4dw. Trada a«_-tr._-i- = rtvaaled, Compter# pw^ram 
a;vai^bte Intanhatam iS.CC. J.B.YV Publlcalians. P.O. Box 
76640. Atlanta. GA MGSfl 




FlBERGLAEfi Cloth - tear - Roiling - Epoxy 

toms. Supply. C-Ptalup $ 1 60 . rutandattftf SFibcrglsfflsing 
Opok Sft 60I 1 MAJLAD 1 6 A.'3U3i3nfl:. Toftawanda. KV 14150 



FTASTK5 



CfcSTQUTE Liquid Pi»*iiej try»W tien. w#jh. For 
oasliif^, embedding, erasing, hborjlar-airig, n^p^iring rind 
iep ‘coucinp with our Meld Mak^n$ E^iu^ws- Ca?aj*g$2 0C 
CaSTOUTE, Dept S0G-PM Bex V'too m ecu x. SL 6Q09I?. 



DO TT YOURSELF 



REPAIR 4ir pfe:id>lioT.-ng: We ll spi(Wr YOU hpw 

llhjetrated inalAjettari ptunual Icfioh&s yau ihc ^mr^ip^ or 
air conditioning, how to -dcstg* -nriJll, end repair sy^temi 
fur homss and eu^-r^si Ovei 300 ppgea. Send S29.95 Id 
HO lrig^mliOn Research. P.O UpK 243ft. Spniigtigld. CtaiD 
45SOS 



BODY REPAIR VDEOS SI 9 S5 ...Frw Si®chura Call 
Triangle Pruduidta^ l 

Picnic table BuIhs your nwn end Kitvu iiiiiairsied 
taalruLhena $3 00 Cmliii F Q Box 290 . V-rictatald Ohio 
44253 

{Co nlrdued on nesi pjfcye) 
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POITTOLBSaF 

SOUR POOL HEATING 5Y5TEMSI Direcl from reanu?BC- 
hnr, Snsball il youraeffl GuR 1 «D- 227-7667 £st 1 5&, 



POOL TABLE KITS, Compete hits or Indwdu a! expo- 
nent*. PLANS, SLATES^ POCKETS, CLPTHt eta. Brochure 
$IM Attoffi BlHwrda, Z90& (tesetatree lw3uat«at 
Boulevito. butc-rci Georgia 30516 



ELECtFTOPUkTiriQ. Complete Texltwc*. EaetfropleJs 
Metal! tcarttonmetairice *1496. Delall* Free. Trapix, P*fcn 
Bay. FL 3290fr«B5 



AWWvm£jU> Maying totormirtKin *1 00 VHS Videos 
£29.95, Shipping £3 W USA Only. Com mow CrafL. Box 
ttl£-ht Centra Point. Of* 975® 



VIDEO'S malruc1toJ\Bl :e*ta, compute.'' software on electri- 
cal wiring caqaaolry, pkimbmg wetorng, e:c FREE CATA- 
L(Wi AAVTM, 120-PM Engineering Center, Alfieng, GA 
M6D2. 



H-anouw swhruhq pool KrrS .ndud ng i fcc***- 
pOwtK pump Irtif impr. u^inie Warranty. from $1£8SGa. 
SGi .755-6346 cbltea 



OARAGE DOOR OPENERS - fljidlo Cpnflrtitffri - Buy 
PwHosy OirecS ■ Thqsjp«ndfl Sr* U*p » Fro* Brochure ■ E*Py 
HomOdWTiH hn^mlNtion - Shi sonants By GPS Or PP 
H*ipmflte Equipmenl Gbmpsrry. 1053 dol Empire Avdnw, 
Renton ^rt»T, Ml 



BWLS A 1« 5f 33 IHGROUHO POOL :n 2 w*i»=ndS Ipr u 
tow w *15® W. «p?y ip Mto* pl^i, JH.&5 Pn*s* P«A*. 
1650 OnondAQA. SknrwalBlrM, hl.Y. 131E2 



BURGLAR Alarm Froisalbfl Ffe Unw *2J.QC empte **a 
easy to build FtetYEto vbuf mbt*i $H, buy abvammtnt 
surplus auto. #ta Establish credit. yet credit card? Eilar-r.- 
jack inalructkini lor winttara only J7.-W f&f plan®, sitot 4 

money plans tret. Gray. 16113. 3 OrysW Creek L*tif 
Otmtos. CA *>701 



H5TALL YOUR OWN IN CROWD SW1UMWG POOL tor 

els tew as * L 695.00. CfteswicE Rroa* Rl. #26, GheswteK. PA 
iSflM 4l2-2?Mi*in 



SHALL ENGINE REPAIR GUIDE, trade Hcr«U, irouH* 
shooting. BpwSH'L&ilitent, pj*i. SAVE SSt Fra* Monr^ 
Hon. Men. P.O. toi 7*M. Steriton. PA mil 



3K70 CATALOGS DIRECTORY guide $wmm far 4ny- 
fring? iS.S6 Ctfatesfe. Box 141Q7AA. M3- 39E3S 

REPAA your cm wMthlUd. F \n Stone Damage, Bull- 
Mfyea $tefcn£K Youraelt Send tBS6 plus H CO 5- r H to: 
ZulMi Enrerpnaea, P.D Son 211092. Denver, CO iD221 

51,000 Caialogt Lliled Souross J nr Anything 1 Jblft 
Oiraoldfy. Son g?*52N. Atlanta Georgia 3C614 

SAVE, install Chain Link fence Ingtrudiort*. Stnd SS - 
Sell-Addroesed Envelope. Sudeco Box lOOZ. SI. Ekninehe^i. 

tn mm 



ASBESTOS CAN AFFECT YOUR HEALTH AND REDUCE 
THE VALUE Of YOUR HOME. LUffl h out Id LMt f&r 
Don bain ing building maieriili send SASE. Hrtm^Mtk 
Environ TMM’liil, Ba:-. 1&SS, North QtUhittitft. NJ DS9C2 



COOL TAM SYSTEM, Why Swlte^ Cun tfisnwM svjv 
Efli^k^g aysfem kewycutC-W PJanS S7.SS. Cwf Tan, 
Mftleko Si.. KMlu* Hi 96734 



36d mwing-i*-way cnmphro^f buuh yard grill, kmi pvnsivu, 
pary. Flam JS 00. Bl Wddirtg InturpO-ated ?4t5 Sahara 
Aw , Elkhart, IN 4651 7 



LAWN Mwmz Prabtarr»? 4 Cydd T*mri?to ShooEing An^ 
MaintenarrM VHS Vidto CaiBetle, Plus S3M H#**- 
dling. Box 99i wndhom. N.H A30&T 

TURTLES tww to tetoh. cKmu, » 0k. COfrtpl*t* iniirvc- 
lUros and rwi^ 5?nd S4 3d W- H, K PrlnNng, P4J. Boa 
70K. SUta Coinage. PA 1HD9 

CONVERT 12V O.C. Mo 121ft 1 AC. Eaey, inexpensive 
Pfajni 57.95. Inwter* 369 Zandeck. Chshg <a. WA *632 



BULD ‘/olt o*ti outside storage, grwnhc jh. boei OFm. 
rtc,tor»lrttW*l tW. pim and bulling MAd H& 
Iffl- Edto. Ii0*57 Dysrlaod Rd. Surla 235, 

BotSa. ID 917CH 



EASY fitept to inataii a j^hD-ne ^ir» to any nraen -gnly 16-96. 
Miner fentorprizw. istso ShedEmrry. Hud«m. Flp. 34E67 



FQLDAWAY WORKBENCH EiftSY BulW Plane No Power 
Tb^4s Ft»Quired CltoiiE Fur H6ntfym#n WoodwortefHg Cttrim- 
Pd &tmc1 ISGO. T lbu^t BOX 306 t473 Kaniington, Buffed 
NnwYork 14m 



SPEAKER syasem ot toe 90 ' e, OwJhy, Powet, Lhnqu® 
design. Planes, kits, oompomnEs 2EJ% dtecuunt Free into** 
maiKHL. New Age Engineering. 2 rag Soulh Mein. Sait l ike 
^QTPtlS _ 

REPAIR ELECTRIC UQTDH, rcrtrM bW nppll*ftO* rm> 
tore to woilw^ufi use. Eisy jn^njdJiong, dabgram^. G^ir*h- 
teed. tB.Oa HtoQngor. P.O. Bw* IP. Jb^in, MO MSffi. 
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PfTCMHG HACHHE3. WMMUil, pOrtot^.. nuto- 
m*i^. «h70 rtiui rhBwy 1Ys^^ to tolto«pi plans A^wmbiy 
dtowin^s, phuEOgripfc fell bf FRitartolA 112.95, Hanning 
Ente^unsss. P,0„ &>x &4^AP. -Hiknflpglon &eieh . CA 92S*6- 



PORTABLE OMteto^CwklOg T#W* L^Hreighl Cnrr.. 
ppfif 6'icl3 C*nopy Ensy Sl|ua^ilS?Kt In^rudws S3-®. 

Pi P.O. Bgx Itfg. Sfl. P^ui, MW SSP1 

MODIFY lawniTHMftr engine bo poattha dBpjecmont air 
compneisor ysferig homo roide reed vahes. MODIFY t** 
atarler to ahr^er arm baseball p Ichrng ntaohine. MODIFY 
oar atartof to variable spaec! revtrai&e motor tof *mch go- 
eart Polai-r^ brusnpeta Plans Li. CO each. All ihrae a no 
#2ili video |a>.30. Send stamped -aiwBlQpe to Chartes 
Thomas, P.O. Box 15*6, P&afifid, Taxia 77aB-15*6. 

AMI COMDfnONEH AMD REfSoERATOR~ COMPRES- 
SOR CHECKER siv« inooey. ohuck it yauisnd. j>1bks bhi.0 
A KpcshpH, 1361 E Mmylmd #6,55. P*ii4 

MNSfil® 



FLAT ROOFS — SAVE 70% Arty *1»- 6Wy. I#ff*. l»Jpr00l 
nscfhod PrWSpiri.T<«toMrto BOOF^BOx 

83EC, Ow^llte. PA fWG5 

WASHEH-DHYEHC^CK USTI ExpafieP^TacJsilr^ms 

dvw, Ip SJUtoH ThUlflt YOU c*ft CtNCk WMh Utoe Or No 

Too-lar BeToie Spending » 5cmteon#. S3#5 to: 
ClMCfelhVL P.O. BdX 44^26, kSAh^ 93711 



CAMCORDER USERS. Twnaler meyiea alidea, photos to 
videc tape, youmair. .rwxpen*:Mly Js K Tips ur Fllmteg 
High School Footoeh. S6.9& HoTUrto PuWWwr* 2120 
Ridgm ir, Fort Worth. TX 761 H 

' 55 hT LET YOUR FOOD ftTOU Tn>ut*«K«t 90% flf *i 
yoyr^efngaraaioh i»bbltim y&u^fl iVtohusd 5fl,g5 (trfgnd- 
«We). p.w. Ematpriaes, bo* i«. mi. vnwl ws„ mz?3 

VCR cleaning, learn how with net- by slsp VHS video 
CIS! ahe s«to 11996 to: A.E.U., 5421 Built:,- Simei, 
Prt^bufgo, Pennsytia^ 152Q1 

BURGLAR Atorm ‘Protectidn For llnder^Q.® sin^Hfl and 
eisy to build. Recycle your motor oil by^ governma nl 
Burp&H, a j:o, alo. Esiaohah oredH. gel cnedtt cerds Black- 
jec« aratiuettone lor winner* only V 00 tor all p rani plus 4 
roomy p£m» irea Gray. 16123. S L'rybiaJ Lreeh Line, 
Cerriwa, CA 96701 



ARTS, CRAFTS, SUPPLES 



STAINED GLASS, Getting Started $l.t». bunt-j^l P.O. 
Box 4174, SoMand CA 21W 



STAINED GLASS SUPPLIES; EXITING SUPER 
CATALOG-PMSSJDO, COftAN-SHOLES WDUSTRlES, »9 E- 
SECOND, BOSTON, MA 021?7. 



■'OETONG Slashed in StoP-id " SI .00. WbrltanMYi. 

Id* 2066 T, Renew. Mws 



CLOCK TiDVE^nc^ls. cnmpo'mnTs, plans, rpnxy to. I ;tnrt 
bl pnnis, shaker f»gs, iweh tornM. cferer ^irp euwttoe. 
Rihln ttetAS. VHtetf*. transfer an, 3^h£iSs r 1 200 l*:rwns r 

Wf^sskjaate catalog ^-OQ (dMM SNMblr. P-O Bb* 463-P. 
And^tK. PW07B?1=Q4IK3 



LEATHERCHAFT SuftMtfc iwh, krtf i^Qfi Si. 30 tm- 
rvndable.J Cftikr. Van Al^tyn*,. TV. 75095-1266 

iflAS ^ C0H*r ^ MckN sihrtt Wto 0*4M IS to « 
NontoreM MM4U Company - ( 203> 75M«Q4. 



CAffTOOMNGr OOMMEIK1AL AiTTS. 
9GNRWTWG 



CAFTOON tor Fup and MorwyMI f™® B W Mt 1 ! (^rtoonp. 
BO* 4C614A, DWrpifl, Mitfiigan iK40 

SIGNS protossjona iy mede by you lor praHE m cwn vm 
F or your easy 1o use kfl end inalmdftxro send- S19.9S to' A to 
Z. Bax 309, NAfalng, m SS746 



LEARN X-Hjii Pamong, Pnahiping. Free CaLflldg^a KeuS- 
riWin Supply, Cehiartowu MQ 65023 




"FASCINATING LIVE STEAM MODELS!' 1 Compile 
"wilESCO 4 MAMOD 1 line KITS OR ASSEMBLED. Ow 

lOChTrains, Tractors. Minna, Cara. Trwk?. Stationary ^n- 
girHB and AcoiuiWY'ieo pfenning larger 34p»gB' w>l0md: 
cawto^ »9& Ratond*bk|. -Salrt. Pan* Baivic*. LARGE 
DISCO J NTS. Dianund EMtirpriaea, Dapt PU* B ox 537, 
A?o*end^H Bury, NV 13SQ7 PHONE 1 : IBia? 475-1771 



TOYS, GAMES, KTTES* PUZZLES, 
HOmras 



YOU DWVE THEY FLYymjr child fii K nr F-i 6 mrtM 

ngtn rear wsjnd&w care, xma p^sembkid!. 5 yd6 up S?4.35, + 
handling 13,95 Megic Transpeder. RI1 Bna 34-1 . Stflh. Ar* 
73145 

FREE Beer-GiTies t5.CO-LSASE. Zap. Box 5501. 
Ri wiid&. CA 91719 

HEW TOY IDEA? Wlrere do I beg-"? With EXCEL 
DEVELOPMENT ** can hllpl 23 YEARS EXPERIENCE m 

~n*6 Intan^ahonai Toy Industry sail : S34- s29&'t6l 2| 37*- 

3233. 



MAOClftfCltt, JOKES, 
VENTRLOQLBSM 



FTtEEl Ytond's Luding Nowitr dialog. 1600 J qtm. 
T4tAs. Science. Shorts. Jolvison-Smiih, F-01, 

Biwtonior. FL3*20S-S50d 



FREE CATALOG: Venlrltoqulim, Magld. Clowning, Pu^ 

fpelry, Ba*qn>nlngl SupptW to^fu-dtlon tdtortHJifl S^QfieU- 
Prnlil^ityr M#ror, 4®-PM, Lrtttoldn. Cotoffldo 



HOUSES A, COiXECHONS 



HLfTARY MedMs Gaiatogue il JO. Eu&s?cnptton Yesrly 
SS 06 Vanton, Bm 1560PH, Wlktomw, CA BSS^l S6& 




FtEJE FLAG CATALOG ! U.S , HNtioneaj, mtemaLi&iwf 
Areeseciriss, Browse n L Buy. Box 504-MS. Boheitria, NY 
11?ifl4H04. 



DECALS: EMflUMLMTQfS 



CUSTOM EMBRdDEHED EMBLEMS, PBfS, PECALi 
Free Cabal ag.0unw4. RushSkad^ St*dn, sip Jane. M Y.C 
tDGd4. -!212!' 929-2?93 



AAJTICMJEL, RELICS* MMAN GOODS A 
CURIOS 



FREE. LwS to Sehe-ja: CdSflctora. 300,600 ind un Artificti, 
S(Y3-rE. Poll SO.ilOO Minerals And Foseils Caddc- Tredwtg, 
00* J6&. MirrtwKSbdfd, Aricama* ^ i 




FTtEEl Big dtateg^New wnlwfi Hsring thousands at bar- 
gains m Worldwide s-lampi packeis. -albums-, w4 vewmo* 
r^efi Free when req jeatmg slamti on appmvxl t|uy wlud 
you i'Xe netura balance. Jfimeatov^n &lsniti Cdnipin^y. Pepj 
EEflPM. Jamestown. ISIY 147pt 



FREE Gift With First Purchase U S. ApptovaJa And Want 
List SeiYkM SOt tor Handbng. The Stamp Boutique, P.0. 
Boa 456 Madison. N J &7M0 

10M U.S. CDftMMEVnfWIVn oMy S7.50. ^prn^is 

NATH3HAU Bq* H S, Wustojry, NY 11MQ 

SOUTHEAST ASIAN COLLEtTOHS Stamps Albums Sii- 
tict K-Lne Phillpptoea. P.O. Bax BA Eden, NY 1AQ57 

FREE dtKtwnt bat. requeel couninee iVA. Box 197-C, 
Han1ond P CA #3^3 



FREE Mjnpto ^lus FBtatogs Juffwtes, 34» MiddlebeiL 
V.'twi BlbwI^lsL Ml 45033 



50 DIFFERENT (M U-5. bbhmtftl 1661 SPilS 1 9^ - H .DO. Ed 
Roush. 423 Sfef pm. MunafJ^ld, <3t*te 4*®G7. 



OLD U.g. ilampn. on appeal BOX 153SSE. 

PLiliUtoteftitt PA 19111 



ONE! Two! Three! Own Stamp ApprcwaJa, Hegardlesa 
Catalog. KloBtet. 4164 Sfifid SL San Diego, GA 92105 

BARGAIN 100 World-^ido ^mp* 35* QupJIty AgpfwMt. 
FL PMfe*. Boa 143. We=L Brcokliald, MA Qt 5ft5 



WORLD Wtoe Stem ps TmumecJ n boohi c«i approval ?r 
end op TRUST STAMP COMPANY, P.O. Box 10CM>, 

Jjvnaica N-.Y. 11435. 



500 Ditferanl Wfritiwtft Stance. Only *2001 
quMneptu4, Bbk rn. St. -Cwftsda JT? ST7 

»,ggo dlher^t 2-it each in paella tiy wunlrtflt G&rdcrt 
Dwtbw., OwttdbMwIk. NH «dc3223 



FREE! Mytftory Sek^iidn With Appncvate Sparhawft, 500^3 
Medwon, Spokane, 



FREE U.S Mini pwiorlal =ut pcjtfrtptota Mtol ^jpfqwtfe* 
Induded. Hildebrand, Box 4B67 Santa Clara CmJitornia 
95054 



FREEDOM SPECIAL 1 50 MlBrentEesi European, tl whan 
redialing approval Atfvflolure Stamss. Bex 202Z. 
Atoxiratoa. VA 2S301 -L622 

NASA SPACE COVERS Bnochuna tt.oa" ,l Specm» 1 r ' Bax 
TtN , Cope dnaver^ . FL 32920 

LKHJtDATlHG Tmaw-wtou? CM Arcumu^tion Bargain 
UMt Fr<A AJUalo WnyruiM M A 04 754 

75 DIFFERENT Uni tod SUIaa *U00. OL, BdX flS, 
Untonwlla, TN 37*80 



PtAYL,SOWGS,WAMJSaWT^ 



POEMS, Songs Warned. Fi-eu Retarding Publishing. 
Btoedw^y M jSiC ProduCItoftS, BDp 7436PW. druoEti FL 
33573 



FREE SONGWWRMG SUCCESS &OOM Top Record*' 
Box ^S5^PM. Nestwiibp, TN 31X302 



FABULOUS SOHGWFtniHG OPPURTU WT1ES AWWT 
AUBmOUS HEGMNERSI WRITE FQfl DETAILS: ALLIED 
SONGWRTTERS, BOX 356F1A RIVER EDGE, HJ 07651 
























INTERNATIONAL WXM COWANt, I0 iWM 4. tools, 
wewhaa, parts. MpsSsdriOS, tfrinpE, CM**. irtSAiUTWrtt*. 

bsw* Vtolin. auirtr m. catalog si oa dm- pm, to* w 
StMtf* Awa , Eskimo**. MP 31215. 



ACCQRDKJNS, CONCERTINAS, Sutton pokiSS. rii^. 
tapM*. tteto, ortftfrt G*rt£S. C^iglwiM, Bua 4GS, WtNfrfl, 
M» 4®9&. Cfll*4p0fM 31*756^050 — 500-325-1332 



ACCORDION Too Brandi. Comoro*, Ujv Dln&ct Tremen- 
dous Drscounu. 'Nattes. accepted. Free krochura. fM.. 
Amrtloo-0-fi*ma, 16 Wra-I i&ttt Street. New York NY 
10011 Phone 2i?-C7t»tt. 



VIOUNt QUiTAR *fc B making miMth***. rir-^v^w-. 
&S<ii4*. Gatefei®. SI GO In'c-mri'innul Luttirfai Supply. Bdi 
5KKB7, TuljJ. DK 7415a 



BANJO video lesson* MPte: Banrc. As. 1 be* MP 
Lfijwvilfe. TX 7KG? 



SELF IMPROVEMENT 



DIRECT p49lsv« impact 1*»fi»kgs. Embfyonsc breaming. 
PmftacKl I nrw motion $5.00. Processor Epnpron, P-0. £tefe 
2*29. Ewa Beach PisMji Wf oe 



YOU OWE IT to TCMTftSELF TO ACHIEVE SUCCESS AND 
INDEPENDENCE Wi 19»! AMAZ3NG OFFER REVEALS SE- 
CRETS FOR SUCCESS IN THIS THE PROMISED LAM>I 
FREE INFORMATION! HUSH SELF-ADDRESSED, 
STAMPED ENVELOPE TO’- CALPOWU LANDMARK 
PUBLBtWW, DIPT. A £T41 H. CAPLMONT PU StMJ 
VALLEY. CA S3W5 



PREMATURE Rr^tiorifl&npotenpe Cured toteygr in « 3br 
Session dt rTwnta : A Physical Excises. 1 &yrs nes^sh. 

M^wtiY Oftoara^. setantiNtttiftttrt. High n 

am-1 pm 212^5^9-9717 



EDUCATION A MSXRUCTVONS 



TEHMPAPER s4IIStetf£e. 16.276 paper* AyBtlBffifel 3K- 
pape atslog— rush £2.00. Research. 11322 Idaho. #M6MK 
Los Angles. 9TO25 Tok Free Hotipw 300-351 0222 
iCalifemla: 2i0477-A2»g 



^T-^AS TUflWtt CMBERST HowMudir ^ 
nuinlwim*. gvn^rtiapl - Dlpkjmn American Jut 

School. &?pftn™*l FU107. Darby. Montana 53839. 
IWJ349-E1W 



FULLY APPROVED Lffil VERSIFY DEGREES It SjCDnomscal 
Iwm stud* lor Bachelor'* Muster's. P#i D . HJLLY AP- 
PROVED by C*frfomi& Stale Doparintent tfl Education. 
P'fKje^tgiwi* tucuHy coiriT-^ls fer in^Rponi^nl rtedfr and ftte 
r-Kppnc-iiLE crrKfcta [5,100 Cm rolled jiTuidirrlK 5D0 1a.LU.1y>. 
FREE INFORMA TlON-HiLturd Cnwt. M.D iHtruardi 
Pia&joent. Columbia Fadlle Gnlwayslfy, QepannwtK 2E36. 
*415 Third Str«*. Sen NofsM. CA 9*001 Toll Free [800} 22?- 
0119; CoaibmlB. [8000 &&5-5S22: of (41 S] ^S-lfiS^ 



CLOCK REPAIR, Cash rtirfiKir-cf ah II 4jri|cyjblt 'rue 
calMog. Cchnd Cl Cluck Hepa-r, RM M 6311 Cemu A-Loul 
Way, .AwtfJdjw SC 29429 



DETECTIVE tootr® Slvdy Course igrp-qi pin. «rtifi 
&«*. Df**t lylw*. Prtl«4i*nM fe^lsslpr gchdfll Dt^< 
CP, PC- 41H6, Artgal^. CA9CKM1 



FREE CAREER GUIDE- Eum ipgra mpfwp- wrlh SlKHH* 

Provafi Dr-pi^mn Court**. GrAftt^ 

bnHMA 2fl3AA£WflsdeSlhflal. WaalTAunlfltCflAAdL MSH 
1Y3 



EKTLNSKJ+i And Avf^J* in P 

Ail, Sodncv Rclnmt Medicine i'-:>rheapythy. R^stoftiiri, 
end dilws. 30 aubjecie CunJcular nee lalnnaJ^ 5 1 .30 relund- 
eblej. Re^.tlar. Su*& os Co -^e bl tec^rvMb^h-. highhed. 
Dartchill Su*edK Ehqlartd 



HADIESTNE51A R adi<y | *L& and DCiw**^, Bd*A*. CuuraLT. 
end E^uipmenL □eeirunii h inoeipeiby Eqyipnwit. illue- 
baSsd 75 Page cnaiegue f ■«? i.a%r ma^l 3 dollaral EilablieMd 
yeara. Cope^ LaBofe^riet. HighlWd, 

EJanebM, Suasait England RHs? ?£JC. Ffl&G8£t7S02l4. Fa* 

lelejd SS2 46. 



PIANO TUNING PATS - Piano lisrting - EMcllEMlie O-gan 
servicing. Lear nad easily at bonw Free booKlei Nile* tirye'n 
ScHw*. P.O. &b^ 11703. Sacrafinenlo, CA 95619 



NONRESIDENT UNCVERSTTY DEGREES. BatTelG- a. Mai- 
ls ■&. Doc 1 orate* Accredited, inei«perrflive,faflL Credit lor life 
expenence Free sixteen pa^a bw^let Dr JoJin Bear. PO. 
Box imPM* B*n\m. C* 9*5i& 



WflVERSITV DC GAGES without c4E®«a Atc™d itoc 

Bscheto?*. Mawtera, Php’i Free Revealed Tttur&Qn* 

PWfe. Bcsk *f«M TuIh. OK M147 



PAHAPSYCRolGqY ocn?™e. Diploma. Wilt* Universal 
EeoLepfc. Depl PM6, Gok582t4i, Flonda-MlSS 



RADtESTNEElA - R«id«^ ■ HOnKWOpalhk i<Hjka. 
courts ■& equipment Cq\qt aMogu* ip*t#Q* 2 dpHi«] 
irgee^i^n LabOHrieriea C«Nti1ffned 43 yeajfii. Aifwrl&ftn 
OH to; PSfTICH. P.Q »i, WtfWflh, HI- “B0CB3 F*h 

UW23-1fl». P 1-70^217.1W 



PRAY: feeders Obey Jesa. 1127 N£ Filth Sfl..OcaM, Fla 

33670 



LQCKawrTNiNG, School 01 u«t*r corrpepon- 

■rf+ino" -ti nd 9hup T rainir^ Bun 214£52 D M. S^adktntO, CA 



9E A TRAVEL ACCtfT Oft HOTEL MA#fADER r T^jn 
Wni» fe- broclMinf Specify trovl pr hot^t Am«rk«n 
Edu^ipnrt In^lituLu, OepE. DA-06-20, 07^7 Main St.. 
Brrdu^n. CTflflfiOG. 



BUiLOINO A MIRACLE MEMORY Ca^ri’te lepes Nl i kw. 
in P.O. Ik™ «51*£ Wl SW6 



BECOME A PARALEGAL Wen* With Afemeys, lawyer 
Intruded Home Study Mi't Finest Rarak^il 
grem, Frw Ctflakiflue HMSWhpi- LG12T 



CALCULUS i& EngsiBb Tran&talor reac* Yoursair 
MiathEASLT, *5.00 Id: IntoOreet Box 510, Won. NY 1 1973 



LEARN QOOK KEEPS KG,- ACC GLINTING Sludy 

¥tvs Ut*rj«gr(i W2 DApI AG127. 

TEN Hoef typing Course Learn 1o type t* ten hotira with 
oomp'ete typewriting ede-ree manuals books, video audro- 
orasaltm C aaranleed Results Ca i 503^334-6505 Ext 1D0 



LEARN rlun-oeupiilhic Medicine Or Nuturupuiny l:cirti 
InlemalbfkAaIfy Acoredded Ed iuul. to FYdlffiftidnai Diploma 
standard. OtJter ksiwisb* Cietatlcs. fedionpis. Established 
1961. Pyaspeeiut Free ^airmail 2 Dolarans) BRANTRIDOE 
FOREST SCHOOL, Hlgliiietd. D^ahlT. Susaesr England 
RH17TEIK. fete* 35348 FAX 0625-790214. 



PARALEGAL QTIADED CURRICULUM. Approved Honte 
Sludy. Moel AtlPtisUs £ ComptehenisNe t Da vea^ ol 
Legal framing. FREE CATALOG. T-BOO-0Z6-9Z2S. 
BLACKSTOtC SCHOOL OF LAW, P O Sox MWO& Dep-1 
PW. DflUas. TX 7&3T&. 



BASIC ELECTHKTTY home study Cduraa $35. Max BOOM, 
Boa 9, Flushing NU 4B433 



flB^RGLASS HRLDS-L 9V* How Tv Wyk* TW. 2 Hr 
vng Vidcu 125-00 t- £300 Pdat. Douh 1-15 M llOri^rbwn 
Vld^p.0 Sd* 4778. Cdvina, cat ! 9^723 



MOW TO leech ywr**! basic land npui^jsnpn. S«nd $1 DO 
and LSAS£ !c Oireotions Eraterprto. P.0 Snu GIF. 
ColitwMBL Ml 4«3E 



SCHtXXS 



WORLD WIDE COLLEGE OF AUCIWV4EERHG, WC-llon 
mra-ly RerKb) Twm soon. Fige tetelog COL, GORDON E- 
TAVLCHX Boi9*9. D*p. 19. MfttftiCify. I* 50*01- 51 5U 23- 
5J42- 



MI4H SCHOOL AT HOME, NO CLASSES. LOW MONTHLY 
PAYMENTS, INFORMATION FUSE, OOft WTK YEAR- CM 1 1- 
W^J®0 OR WRITE AMERICAN SCHOOL, DEFT. #445, 
£. MTH ST-. CHICAGO. JL WAV 



EMPLCWMEWT INFOflMATlOW 



HOME assembly BecTd™«a RUDrnpiivw. pifftt typing, 
wwing. ^pfy hto 1313J SSI -811 1. 



LAS VEGAS -Jdb InlOrmatkm - Stord 15.03 t* AXtt. Bb^ 
BQTtT-P, Lies Yag*^ NV E9130 



HAWAII CALLS] ! Jobd. Hdveirig, epp^unillvS, 1390 
Handbbbk -i3.ro. ALOHA! 2423 GoHLinks. Santa Clan, CA 
S5050 



JOBS, Any Stale, AivyOBCupab^.incfefingObvernmeriL 
State. Fuwn; mv Cnji**flhip4 7uga. 5 hl pt. Rt^rtiem, 
Oilrigi® Wwnfn M^n Wdsfemnnth-Hpm^mbrilii.U S.A 5 * ty? 
OvMT^Hien. Intnrn-jLinn $5.0P. NiLlicnwidD C T<plnymt;nl 

B307. CwrieM. Ind«inp 47110. 



GOVERNMENT JOBS: whert iu Iddk and af^ly. teiunie 
Dbienr^l S%6, 000-557,000, Recur did -ttie^sge le^e^s de- 
IjiL- 1 404i 221-5138 



FUTURE JOBS.. Pasteai growing ibLLibajions. and wha: 
tfalnlflg; needed lu gel Sham. £8.2S is: mSdrrnflMon, P.O. B<m? 
!47m FUchmond. Vlrgmia 23221. 



1-gLP WANTED 



OVERSEAS. Tg $1000 Baify! FREE lift. ZINCPO, Ruk 
13110. L M V*®m, NV S9112 

OVERSEAS EMPLOYMENT OPPORTUNITIES. ExceHanrl 
i 4Mbwa. A new Jife. Free Repen 1 Ova -tea&. 9c-.* 630fl. &4vef 
Spring, hfi£> 20907. 

OoVEfll«yiE«T JOBS (16,040 - -fcM.zSly, No* Hiring 
Call [1) 30IHS37HB&X) £ji 1. R-20924 ipr 4*1^5 tmferal l>^ 



EA&Y Work 1 Excellent Pay! AsetutjtePtOiAjtta At Mo™. 
Call 504-641-3003 ExL 5Q3S. 



S627 WEEKI ASSEMBLE PRODUCTS AT NOMEI 353k-7S3i- 
3665 Dept. PM-* 



OVERSEAS $30,030 - $75, DOT*. Fiw H*p0r?S 

En^teyment. BC-* '9750-AS indliwutx: 'is, IN *6219- 



AS^EMBLYi Wb«^ ai home Campute? pans, crea-jve 
pr#%. wbodr?n ^svellMea, fcrcsillBrat **& onw ^>4546^2335 
Ad *F11& 0¥»n Steyfeyl 



ESCELL.ENT Eklra Iricunuei Easy Hcmrr Rj&mmitfy 'A'nrV 
24 Hour Reoprdk^ {Gti| 966-6063 Depl . 1 02 



ATTENTIQhl lEscelte^l Spate T>irrw Home Assenv 

bfy: Electrtsnis, Crelti Qtfenj. Ng E^ppri^:^ Needed. Call 
1-SD4-B41-7T7BEHI. Wt3. O0AH J4 Hqum, hdud&rigSurto- 



EARN up to Si® 00 ypBekfy a&semtH op Jewelry Irom your 
SiKsme iftaiwiate, pavre^l suppled I lmme<fca*e o^enfc>gi! 
Wfcfe- MMCD. Ing„ P.0 Bos 27*17-1, Albuquerque, NM 
871 25 



JOB Hotline. Ail Trade*. Fftal Inlnrmnlicin 2* Mpum <M- 
327-9622. 



FORWVENTORS 



DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER widl firfy-W ywtl« i4 
ftmritsrjce U.S. anc MnMbN p$HEirA ap^OfldCfflk 
PATENT an?- DEVELOP yau r idea wr^ Ihe tspiw*.^ oP im 
NW C*f. v* wme Jor Teu= CONFIDENTIAL imiOiRE, 
RECORD Of INVENTION and U PAGE BflOCmmiL 
■r^SHWr^iflA 7h nltfty W5.Hrflfig Pan? C^ecseaE 
PlbdMCfcm, Pf-rKLtlytH-j ^ Rr*HiiHrn Rfindly fva*dWe 
ty;t&'i*rr. d C^ffyriqpis at »t Tadermrfcs 

- -LESS THAN ONE HOUR FROM US PATENT OFFICE— 
CALL TOLL TREE 1-600-442-2726 t« urtiie LVibwl ' Kr-nt 
PNwwrad r^T* L?i r^ir^^ vmm 

U" SltoSi Lane, ^mbsI Ne* y*ms 11/fL OaMU- U^A 



PATENT AND OiVilJOP Tour inrenben. fegtelered 
Paiunt Agsmt Luger^wd Pfa1«£gHgnal engineer. Sard 
T*- f-REE PATENT INFORMATION E^jry Sfedfel 

tiMve, RHhsrtl L MUfe, 12 PirtukN D™. Suita M Dik 
H illi NY 1 1746 - 516| 49S-4343 



PATENT IT ECONOMICAL! T* F r«. deiailt. Lk4wn &mca 
£9641 ftaner Aespcaatee. 2006- FwhSuIk. RlcSiffiiund, VA 

2m& 



PATENT AGENT, 5253 Ew Stnr Plan, 

CulumbiaL MD 21 044 



IDEAS, in fcenfrbna, technology Granted! InduaaiY inreaentih 
liorynabonas e#a>oai*ion. i-BOQ-2S6rlO£A I EC -PM. 903 
!toiy. prfttaburgh. PA 15222 



REGISTERED PATENT ATTORNEY Donald K 
I AettlesieNsgs, 414 i'fejr^erigrg Dftw. Rodcviile. Maryland 
; 20B5 pQ*. 1-6KFF48-ffi216. 



INVENTORS^ Can you patent and proki irurn your idea? 
Oat? gr h*rriE tgr your fee i^tarmBliofi. paska^e. Over a 
<MG4ds <4 ^gniig* AMERICAN INVEKTORS 
CORPORATION, 82 Brw<j SM**t. Dtpt. PM, Wggtfultf. 
Masudiusena C-1D66 1 -ffiO-33fl-6B5fl. In &t 

Canada can <41 3| 5B3-S7 53. 



NEW BOOK TUfltl YOUR RR^mT IDEAS PTO Bl G 
BUCKS “ E'fflry Step. PrgfFi kHin To SiM. Writer CteveiQped 
U^-jr 130 Product. Has 70 Paterta-H Otferani FtekM 

Imnntnn Cwwuftanl 2d Yeai>- SS4.» i $HUS(H Hyde 
EdgirvMring. 93*6 Wait Pulter Court, Cryevil ft««r. Flprid* 
32E29 



AATEWT SEARCHES and Aptfieaikroaby Llcwitad fetem 
- Attpm^y, 1n®Kh7224m 



$56,0(H-i 1OQ.D0J in 60 fifty* td Prgtact. DMlop, M^vlgt* 
ture Market yuur INVENTION Q^nplfer^ Dftaife DART 
PiUOvAtlONS. 2i44 Waat Urw 5Veer. Brihep. Ctir 93514. 
Enctose&.MPH 



FLASH! BOOKS FOR INVENT 0415? Cdtatefl $1 .00. Sta#tP. 
BdV 2121, Paabbdy, MA 01960 



FREE ?reLp Icr inyurrtUcgl Ng rh^rgfi few p-olnrlic n fgrni$ 
and inliu-iet hit. Ahl 6 a .tC InvenLora r ouiipuliun Tull 
Free 1 -600-525-5665 



<yi next pagtSi 

POPULAR MECHANICS * JUNE S99D 1J9 






FORJNVlNTCmS 

iCfflfflnufldlfroin preceding gg) 

MWEKT0R5-'! Fw intoimetipn i>n n,tf«riiig your Imrentton 
iof aa;e Kessler Sale® Cpfp^ils^, C-5-FI, Fremont, Ohio 
43420 



SOURCES lorfin™^ I Rtaearth A list. S5 0O hi a M, 
P.O. Bo* lot Angisles. GA mm 



WVfNTOSS: inside scoop cm markeiang fcceihs 35.P0 
postpaid JFW. 173 MysfliC Si„ Arlington. WIA 02174 



wvewrofl INFORMATION - DRAWINGS - SEARCHES - 
DOCUMENT FORMS Se^SS.SXI tor Jfr^uft^r-rtWrtltw kit 
you file with the gov«rFW>B^i Mail to T*e. S^ntaes, P 0 Ba^ 
i*Sfc Paracfese. CA 9£9§7. Phore m%\ 072*4501 



AfVENTlQNS WANTED 



INVENTORY Qmttin A Assumes Is chilling Ihe way 
thle titu-rT-iw is rdun t* Frtte nfp. I -®XJ-67?-63B2 1 J £ A 
CpUA 



INVENTION MARKETING. FREE INFORMATION REPRE- 
SENT! NO MANUFACTURERS. Palnwl 233 Broads. Fta 
3B15, Financial CksincL Ne* Vork. WY *0087 



INVENTORS] Have Ar* idea* Call WPAC i^r free tolc**™* 
turn kit. Tall Tree in US"Ganada i-BGO-22 r j“56W 



IHVENTOH5! Your Ural siep is#nportBfl1. "For Free advreo. 
ctJI Adrian wi Fatwl Services, Washington, DC i4DQ4Sflk 
0352 



INVENTORS: ONI TU(3 ktf Iree Intormatibn l-S0tM6B- 
?m 24 hcHjrudrp 1 USA/C*rt«l* 



INVENTORS; II you have asv invention fee n.ta as- Ihaw, 
4nte lor ?rw boo Wei explaining hgw wp tftrt h*lp yOv 
Kessler SirtK Cans.. OWW. FrerecnL Qhla 43430 



REAL ESTATE & FARMS 



DCHT-yttoiseflers -get rich buying gwremreent repot- 
hu^lJ hfenra ftepoe la Ruches ' sandbaak show* you 
FREE netanMnde ropo tat with onpnt b«4i (Jknfled 
bvpiy). Call today! 0*p<- BW 



GOVERNMENT HOMES *iomM 1U regain Da mque-"i tai 
p^-aawty Fteprasesstons. Cell LI) S&5 hK)?- 6®0 E*l G«- 
20024 tar current repo Ast. 



FREE CATALOGS- TENNESSEE. GEORGIA. Huru, 
Land. Bypnwsw- Please Sp«iiy SMs & Property Pre- 
tarred COUNTRY NETWORK. Be* 3BRPM, G*ine*vilta, MO 

6663S4632. HI 7] 673-4632 



REAL E3TAT1 FOR SALE ..Hunting & liah^ retmals. 
laica A river -CQnipa fliSlyp&a sf^ldu-rnflasisropcHl-fiS, ON* a* 

*nre lor our NEW FREE CATALOG showwamg thcira*!* 
■of reafl estata cities r\a4ic*iwnta % uwrr^p national REAL 
ESTAte, 470OPM Sclleview. KjmMS City. UQ64112. Ph 
Toll-Free: l-fitiD-9KM020 



REPOSSESSED fbOWS Prom &OV 1 from $' plu* ^ 
pAjRilaNefi. ^hcmwide! Also 1s^ 2i^-di^3flOQ 

E5i1. He2Z& 



GOVERNMENT LANDS 



GOVERNMENT LAND OPEN TO CLAIM. 20 to 4^1 ewe 
K^tpf roh:: av-.iiljble iar government toe >n Alesha. Anzo- 
■ra Aikansas. Ce^tomle, CcHoredb. Fkmdu. Idaho. LouibL 
ana, Miaais&ip^ r Montand. Nwwfttfi. Nfrw M**ita. Otepan, 
Ulah, Wycwning For cemipleto aws i "i.^|ipn^ tnip, tiling 
forms en-dlelephbnBifi^lpLpiif send $30. Or tor mar* irttome- 
bon awto S3 Pubta LandciTisla Eton 5SW2-X, Crisis ValPey, 
CaSrtomiaS®i& 



FORtOjOSUnES 



REPOSSESSED VA A H«D HOMES .T^iLabln from ytov* 
ernnwn? fresn U withoirt aredir chwk Vgy Alsr< ij:h 

del ic reclosure? Ca^ <BCS? En H-17W tor 

<apo it¥t ywfr erea 



EXPORT 4MPCTTT 



IMPORT DfiTRBUTOflS NEEDED ■ Si.:- % tor Audi? Tnpr-. 
D«fri ^ Bo* 1 5S$B, St. Louis.. W 631 U 



BUT IT WHOLESALE 



BELTS. Buckte* +fl1 Tee$„ JtwfHry. Mare CempteDe l?^e 
Iasi eeilF-rc. Rig RruL-is Compifi^ d*akw «4 up. Color 
catalog St -DO Anchor. Bo^ -TaE^ I^R. Nadh Providertce. Rl 

o»n 



CLCSEOUT JeerelFV & da^t Supply*-. tC*1alog 
ftoussels, 107-1631 Ddw A^ngton. MA 02174-7199 



400,000 fUtfl&UNS ^holeta^ Many F rw 1 
dalicsne .Glraeoufs.. JofaLdi Spigse Sa^nplos Fm» 
Details. Bargam^wiifdefa Opportunilws. Bok MptSapd. 

M ih.gan 494K? 



EARN MONEY wiling ObW and £S^gr^ ^wiH^ riiqa, 
Pilras-Btry D Irea, iffl-% &eto« ftatait Caisipb ttQO 
AnhiflN. « Gr«*nvnch Aw.. W»™tk, ffl 0Q8« 



WHOLESALE! PrQ'itS 1 ET-il UA&. Franziy. t-061 Huh and 
Hcs#d, BruOklyi'i, N.Y. 11213 



VACUUM CLEANERS Ditcount P™ M New Rainbow 
STO.^ P wirtey. Htaf Qimwi. Tfi-Ster. OctHife 

■ABC V®aHi?n Warataiy®e. Bemgt-F'fwS. AuaSirl. T-e^ai 
m&T, 4»W3 



M WCOUHT POOL PRODUCTS." U5> to 60% Off. N^me 

branp swimming pOOt/spl. 4q^:pnTOrtll^^plHte. Cpfnp^O 

cjua^og S54W. DPP. 3375 B-*rt|a*i. B*wh. FL 33434 



LEATHER PRODUCTS, F Mwry dined. Details FR££?n 
Luther ill, 40 Netaon. $Hwr &%'. MN 55614 



FLORIDA CYPRESS CLOCKS. CUTOUTS. PRINTS, 
CLDCKUAKJNG SUPPLIES. KASCQ PO. 8dj. 047, 
ItapertMh, New Yarit 13456 



AW^fTlS^ AffiNCEX AC3V, SER- 
MAlftfG LISTS 



NEW ACTIVE NAMES! HUE & STATES! IMMEDIATE 
SHPMEHT1 A4l**h4 Ub*U- HOTLINE Oppthflu nifty ^tfrk- 
ats 0: 5fflJ51 5: OTHERS! Ad^v. S3. 

Stalky- ID 43374. Yrt4fl¥&Arr*€a 140FW3B«6. 



NEW RESPONSIVE HAUE$1I CHPPONTLJNlTY SEEKERS. 
MIKED STATES' ASK&xe UW^ 5fflq^t2D. 5; 30O& 

&S0. JR ENTERPRISES 1 17 StaTin&n PM0. Wct*4i». T«* 
77i(N 



N£W NAMES CwMLfi First OFd«f TFSPUD FREE? SANC 
DAY SWHENrr Adhefliye iabe^ £ager cmH^ninyaiwh- 
era.SO^; ,00041 S;a-.JQ004i4 SO.OO& 

Other LibCb Avefla^e LBT-MUiTEfa, Ito 4 760-BR, 
Wentagh. NY H793 VffltfM&COD otoere ceil ®0-35fr«64 



OPFORTUNTTv s^eke^i. PeeLShck Labe*, Quafan!fced. 
It&50Q, KS lorn Jafydee, Bdk 16 Shettoto, C? 06497 



HIGHEST quality mailirtg eats Wtnd 11 to P WAgOAer, 
1D250 Afrril no , Sals^riftle, Ohio 43&4S 



RUBStrr STAMPS 



MADE-TO-OROtfl Hanre Address Rubtar Stamp 
$4. DC). Holland a, 4677 tain Slnwl, San Diepo, CA92116 



MAKE Hubbtfi Btampe. Highk Profilable Tfee details 
Skhlpci-, P Q. Bdk 23«9(G)q. imp*, FL 53522 



mwrntG 



REFILL Laaief F '.r.rei Can idges. Our Video Sta^va Haw. 
Sand $30 00 Plua $5.00 P M la: £Lfi EntHprleea, P.O 60 s 
Sfliia. MemheUL VA Zil s£ 



MAKE ortsei places wlihout camera, room, or plate 
maker s&tMf S5.00 lb* eampstto inlonnallDn. VaAanl PTesa 
and Pushing. i&4 Fri® Street. Breckp^H. Nb^ Ygrk 144^) 



PRIfSTTIFVCi PfiiESS£y «VBBCR STAMP 

OUTFITS 



type tor priming m$ Stamps. Catalog S3.00 deduplWe. 
Quaker Cl(y Type, H 0. 3, ih, HaneybnxiL PA 10044 

DARCQ Type f aur^Tera Type and Rubber Staiidpe aeta- 
lugut Mail 13 00 rer^ividbid uri hrat ohfe-’. P □ &s* 1011, 
BeneanviKke. 60136 



TYRE and 10Q page catalog. $2.00 duo j^nbk- 

Pirtr a-i ti«r. Acme Type. 1720 N. Mamhiidd, Chicago. 60622 



RUBBER alamp supply csialoq H 00 dMu tins hrsl 
order. Star btaT-p. 17ffi N. Maiahta^d. LMcago. EQ622 



PRINTING Forties, new ahi used ^j>ies, List 51 DC 
Turtaaugh Pnnlari Supply, Methanicatsurg, Penne 17055 



FBHTWG HJPPLESy PftWTWG 



QUICK Cm*! Pnnrtiftg. Lbw PnOA WnCe. NanlbhwMe, 614 
North Main Bkramingtaft, lllACts 61701 



VTSHOPmG 



FREE uelalbg. psa-wniilwd gr*ts. nowetiiee T$b 
Intematscml CorpcirKiioft. i17 W Herrison 6Wg FI. 

Dhpi. JOT. Ghicffifb. IL 60605 



DEHYDRATED WATER Send S3.00 «di PO Bo* m. 
Mp 3 p, Uiah 6 4537 



CUFT c_ri1.i'riT> di vroynl jjrionr. h«ii?l!i g^Lrentc^d Fmc- 
shinpinq $tj i>2 9p: W^irtover 5'prc 3fl3? falony BrOOk Drive, 
Vtok, PA 17402 



CUDOU^ VMTtrcS, OLD GOLD, 
JtWELRV 



HIGHEST CASH tor G&1* J*w*lry, Twh. RmgS, 
Dinnnndrr WelchEs gilypr. PlAimim M^jl Articles Tqday, 
Fi-ra ^pfi with IntoiTKaSign. Chicago Gold ^ Precious Metal A 
10 W^pa^h, D4£i. im Chicw. W03 



TAKE HD CHANCES. Deal ft ih oldesL. moat reliable llrm 
in bid goto business, tslabl shtd -n 19m We buy Goto, 
Sih»^. Pialmum. ClarrKJftds, Hi^»J8K C*th. Fiee tAlrwtfr- 
bon. Rose Indusvies. 29-A Lasl M&d-sbn. Chicago- 606D2 



BUYING. Gpld. Silvipr, FnrMih eonCKlV. M^EW solder, .gold 
end mk(ir wins. G.F R.G.P . goto ipWed eieotrcmLc acnp 
•ttonveglwstFflnnu |R L Rs?irrere, 652 MvrtlieS4..Eliaabeth. 
N j 07203 301-353-5&4B. 



GOLD 



GOLD, ^ilvsr exlsrqtflsoh P^e» F^r O* And 

Jewels Ftirmula |36 Op. S Pa«rwrt. id* 51A, Odkiedge. 
Goto SI-116 



TREASUW FVJDERS 



TREASURE -t.owils qwrto^ mile away wiftfl ulb¥ 

WWiHtw* IpcASpr^trtahprt (rrc RrSHroh PfiEMbtSa, Bok 

JWTIJAMC. FtorlcM 



FtH&l^inSt jewelry. Ggld Wog&ifl^ Ntew Rei^tK 

i»DftflrY D4WRSB. Fna» CJWOfi Gutf tat EtaCtiDnlee. H31W 

N Ay^ , S^iliih K Phdrtoiii. A Z 6501 J 



HOME BASED BUSINESSES 



PROVEN SECRETS OF THE TOP ¥ HOME BUSINESSES 
MAKE S1.Q0Q'* rnnrrrtiiy, Gunr^rvlfteff! Start in spme tayi*, 
then, quit job 1 Wm* npw tor trw mf^rmatlon Cana! 
Pttolish^. 1430CF CwitTOslls Suta 601. 

Cwitwiifle Virginia 22WG 



T^fKMTTAfiLE CX«XffV«XW$ 



EARN PH HOUR 

FDONOvCfH.Niopnor EK{»NefK» Free [>eSai!&. NEC, &oa 
30*3- P. 5*ioki«» iL 60076 [?») 674-7&BB. 



PLASTEHCRAFT Portable «c™ Business MG 
Mplta Awiilabte Dpniits. LyruMitte. 62S1C Mentpa^. 
M^tor. Ohio 440® 



FREE lalofinffilKun Starter A Alternator Ftobuikfefig. BbK 
43? 5eymm,i. TTM 37665 



FREE Brochurw, Ftepfljf Air Comlltiiining, Refirgeralion. 
Gob Heating, hail inalmctloni Doa-tob, lnt_, I *252 
Gcxtomighr, Oa Jm TX 75Z29. 



TinED o-l working tor team Suh-^Jonsrp^Sing or 

Contracting irtannalion. Foster Enterprisea, 404 
iutfato St Mannington. wv 255B2 



flEPAJR lEfWrtrnow^sttauBmMia □( parts and tools *1to3e- 
sal* list SOs- Eltaanpers, PM. P.O Bose V. Port Jervis. N¥ 
TZ771 



SALESMEN -Df!fT v 



MAKE EXTRA MONEY DOLING YOUfl SPARE TIME! Earn 
wwkY ■commisetons shbWJng our OKC-tting Una erf Catendara. 
Pons m*} cKher pnpuiar Adwrtifljog Gita Pfomsrt. s»fEO#ial 
»™« fnpm AAAi firm Qn\* 61 Et year No asrtwtartbe 
neewavy- inwi™*ni <?i CrtHwrtucm?. Sift your -own 
haurs. ■Tu'l Time ^nlcnTi.il 1 Wrttn bp: R-rhJirrl L nwn. 

NEWTON MANUFACTURING COMPANY, Dcpl JPW.Cfi. 
Newton fcwj 50206. 515-752-43 SI 



MANUFACTURER eicviJSiyfl elKttohlc pr&duct runedi 
saiesi'Ki Pa! rick Kb I ray, 5207 C*t^ Wav N-:>-ih Kunneth 
City, Rflftoa 33714 



BU9NESS OPPOirnLMTES 



■IPOFlT-fspcal bppOrtunily profitable wnrtdwita. mil! 
bFder tasitas^irdfn'hbmb, without taprifrJ. Wrr^hipp*ian tor 
no rink eKarlividtibn Cxpcnfcnr.c .. nnn^: n^sa-ry Ftwi Report, 
Mallihgar, Depl. A270A, Waodland HIR4, C«lilgmit 01367 



FREE Se^nple! M -acle Pbllsjting CtoLh 5524b p^.in plan ' 
ftss. 1312-PiA Washington. 3l Louis, MO 63103. (31 4> 241- 

5464 



fc22S DAILY "CHROME PLATING" Au?Q Parts. Mbtorcy- 
ch*&, pnekpe^he easy, \Pf*e\ intonraribn. CfMbmu Pttimg. 
fei: 2235. Waldort. Maryland 20604 

HUGE PROFITS! LEARN VCR CLEAN1HG-REPAUL 
Aw&'d<-WirtflBrt{J V,dK‘ tfuS Training Mj.nuq> Prc-vnalri MDN- 
EY-RKAKiHG SECRETS' Prto< Enpetanta LJnnflcosMry fren 
t4frllbta Derails. VeetoFublicafcfts, M Wnshire, 310 PM2 
Lbi An^tes, CA 9O0HO 



PAYO 1 H 6 CK EVEJRYDAYfFireeiwbkte^Ciwepreiabnealed 
busmese! Halhjns, Box 1050, Soultaven. MS 53671 
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HjMnomtniins 

LET The fejw^fntiwrtl RnSrtSfl yOW *m*1l hop-riftw 
GranWlMna idS&SO.DDO Free recoiled mwsflgai W44& 
8600. (RZ3) 



AMAZHG Profit Daily' QpwMb 5<™iinnal Home Bmi- 
nws Wdu r Bo* 2*>MP StHTM. T-Mtf 7740? 



UNIQUE, EASYI Low Investment. Mate $SDjOCC cm more 
pe* year. Deiails. Noble DaT. r Bo* 3663, Sunriver. DR 9770? 



START ymiT owrv pfOfiUt*) buslHM « *vC^rW with fh* 
"Hw^To" l»d* Cg wring irtnil nw$ar G-irainKMSt Import- 
export butineUe*. mi mar*. Wo|# lor free tfttfA*. BAY 
PtibUhta*. Ptpi m *o©oe we 33rd a, v«nmw. wa 

MMIJ 



GET Paid by toHectSon Agency. Experience ynn«B5sry 
Wrvte: NQC,?flt W. CWclendPericBi^ 1»P,Ft. LaudmU*. 

fl aaii 



JUUUHQ OPPORYUWTY Lawn ho# yc j j can make Big 
E U chi! The easy *ey ! Working at Horne 1 in yoyr spare lime ! 
For tree deiaili. 5A5E :o . Alan Maane. &ws Nireakagan fie , 
BdtJHHla, MO 205'G. 



*266 DAILY ■ tr*t*|fing wirelm home teoirily systems. 
Huge demand. Free report, SoPote - Bo* la&fr-PM, 
fcll.rqhfljn. WA 96227 



HALQRDEH DPfwrUHrTT; Sun prafVlAbie horw bosh 
wa wihoji mperifri'i ta oe capnal. IntarmartMft - r« Mall 
Order Aiottiaitoa.. ChugL 8 IB MofltvAfe. NJ 07845. 



RECYCLE METALS. NO. HOT BEER CAN5-1 Ee*y S4§fl 
weekly 1 Frw vdonrutfOa Ftfrsyokw. &m 1?14, Franklin. 
TN 37WH4H 



GET PlCti GOtCK tMj vmgrHin u&ert vefecJn, Low start- 
up. Free Belafe Poqo Ptws, Box 15202®, Sen pfego, QA 
Mats 



BIG MONET HEPJMH4j AUTO WINDSHIELDS, Supplies 
an# Jra* inlormanon Grubbs Glass Haleb. KG. Bov £43 
MOrttotfO. AH 71855 



6UWPEBST1CKER printer. Cheap, Nmple. £*ri*hla. f«e 
details Bumper. P C b*t 2E7$1 (GQ L Tampa, FL 33622 



PROFITABLE Gold foil Pnnler. fawnalbe business 
cards, pencils, rmticbea, Free Emails Gdd. PC Box ?49flS 
|0£}, Tampa, FL33823 



MAKE High. Frqiii, Hut Sailing License Plata* S^gns. 
PC- S®x 24588 {GCL Tampa, FL 33823 



*400 daily recycling- ' Free Tire* 7" VwljFrrat information; 
Wnwre. 771PM. Baths Ground. Washington SUftH-WI 



OPERATE HCUE BABY SHOE BrurLnng business. Potaft- 
tipl- unlimilod ! Kita, Suppliw, 5t0i& Displays. FREE intorma- 
tt*rt. 1-MKW8-3431 



tM - 3500 weekly— AT HCUEIt TO gimnnich* - Dnlaih 
FRECII- HofhflWPfke^i. Box 3S307, PBO, PL 33*20 



GET REHII 5*erel aw smashes debts— hr - r*gs L-ash 
Credit' FHE|£ Hponil WeallhKitB, Boh 3239B. PBG, FL 
33*M 



VWfVL'S whfl-m In# money «! Proreesio-vally repair , re^in- 
t$Ji retoknr iumhuFB. Duioh, msy. Two aTOii ta? mbs i dey 
aflr^ you $3 ,D0Q a month. Homm, oers. erfftoee. rwiflywft, 
uff*4i ranted cual oxne*^ SEirl ee^‘ng ahflr a law cijiys iMSflicg 
Details tree. VIP, 2007 Mcrtm Cht^n. W10 

HWUOUC JACK REPAIR MANUAL, CATALOG *10.00. 
HYDRAUUC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 7MJM157 



PIANO Tuning quickly learnt^d With hPme Study courses. 
Diploma gnuilnd Amaricfi Tuning Sd^dl, 1T050 TsHfet 
Oriv#, Mavgjm Hill, C#W- '95037 

U4,H» OH Vi ACRE I Ne* H>groppn. M -nfixponni w. 
pleaaant, practice I' Free hlormarhon- Sgbr^fl, Box S3rl4, 
Franklin. TN 37066-1214 



LEARN Sewing (Michijne Raping. Mpn Woman 
Lucrathe Gressim Gomrmpm^rm Wnfol, Box 

51 M h Spwn M r. Lw* 51301. 



EXTRA INCOME- Arambl* products ai hoo W Nu eKperi- 
mm IMJM- 1^1^^6871. em. 69S. 

MAKE YOUR DREAM CDHETHdE- EARN WOBD YEAR- 
LY miWAmrn shall caacks v* wjndshi^lds not 
R f Ft ACtND THEM CALL TOLL FftEC 
CAHAOA} OR WnrTE: THL GLASS UECHAHIX BNC_ 1D178 
MW 47lh ST.. FL 33351 

14J47 HONO KONO-TAIWAH Products Cheap Small 
<T3 te,. Sonw samples ^rw Hartwr. Bos? msptag. Yub* 
ofty.CASfian 



REOONDFTiON BAHEfflESL fwK Earn rtundmda 
Mir, Untold SktM F«j# InibntrAtiqn. Bau#iv WflA 
flose 3300M, Hlfitery. N-C- 28W3- 



T1R00 WEEKLY A3R TOOL REPAIRING. In*tru«ign». 
PW wid Tool? Wholes*#. Frw OvMt, Box 634, WWhjU 
FaiH, TK 76304 



|1|0n FOS&GlE. ffl£E Stamped envetc-pe Pr-ogress, 
Bps? S32*G. Los Angers GA $0358 



3352J08 From SQuAT* Foot Pty*ood <Huga Demiiftffl 
i ft^rekiihg Proof H,» (Ftefundebloi woodwm, 

' Brldetwaar, M*sa. 08324-5399 



VENDING UACHWEa. Ho wiling Rcul« s jrn amuing 
. piOfiLi. Big Cjtaioyuti FREE " Parkway Cor^rntiun m QXr 
I PMB GrmnSpring □■->* Timunium Mn^y lurid 21 Q93 

ASSEMBLE PRODUCTS AT NOME. Many oppartunin» 
paying Hig^ Weekly Profit- preswiily uvuilablp withoui 
HWHlmenl. Wme Buameasea-B Buk 90M. Baldwin, 

York 1t510-9COB 

MAKE NOMEALADE BOOKLETS. I've eemed ii87.DOC! 
wm rrane Free Infcmnwlion, Fal am, PC. Box E^Hl, 
Sevbenrfle, TN 37664 



NEWr GROW EXPENSIVE PLANTS. SELL FOR 2,OW% 
PROFIT. Free Infermahon. GrowtKT. Bql 308-M6, Semlraftry. 
M3 mrs 



MAKE 315.HH MOhTHlY* Easy ' m |rw«i iwl McDow- 
ell Bm 5S29-A, Diamond Bar, Cfr 51785 



MAKE *7,000 Monthly as Loan Bremen No Inveslrnem. 
Frae Detain Financial Boot 35 7B-A Ansheim CA 



YKA-WUa:eCarrJ GUARANTEED regfl.dieart or t edil hit 
toiy om®* FREE! Owe. 8^r 32366. P&S. FL SJ43Q 



FORWCA: R#^kir Burned and Damaged Gountenopa 
WITHOUT REPLACEMENT! Quick, easy Lo *60Dday. 
-Change Ceuftfaftop Colora WITHOUT REMCDElJHGl Mit- 
hons of a^anmeNs homes pay proms im Tiedi Hteiy Details 
Free! kilroductioiY Videotape Si 4 flenwAII. 

&ok SSdtJPC, Vancc-uver. WA WB8ba 



MAKE Rubber SlenfM HighlY Prof lable free detail^. 
Stamper, F 0. Boh ZZBQS |GCh Tampa. Fl 33822 



EASY V OCC Weekly Ffoceaamg Mail Fr^= Detail* GO 
kw&istfy. Box 73S65 hFM]. Wa^lngtoo, DC SlXiOfti 



SCREEN Frml T-Shim RnaKpen^va Kits. Free Details T- 
Frlnter. P.0 Bex 23991 <«J. Tampa. FL 



BATHTU-B REQLAZnO, product -sales, service and trrm- 
Cal Umcue Coalings- Corp tW\ 945-00 7 2 



EaRHHGS iJTilimhed! Mail ouf burglar alarm advertise- 
mefUa from home! fiiM h^rohandatiRg, Bos §S3l4'f 3 , 
Chicago. Ill uyjia B0859 

ALUMINUM SCRAP - Recycle Yourwlf - HAKE UP TO 
*»j 0OPOUNDI FREE Irrtormai™. IndUahai - f>M8B Q. Bok 
1 2J , Alexandria ftay. New rote iS6D7 

RECOLDR COUNT EflTOFS . REFIWSH APPLCANCES ■" 
; your spare time DOUBLE YQUfl INCOME I Uol me- Thks low 
■ overhPfld, Ngfc; ij^S HOW! Fn« Det^lal K-P 

^rtaw. ?&1T N Rife IMQfi, Asrarm TX TfflM 



*10,000 MONTHLY tak-r>p fhwtog.Tapns at Hume! Work 
only 5 Hourg W«kTy* Celt -ecord ed message 8?4- 
S155 



TAKE Catalog Orders We drop-ship 2555 msi-mi ing 
specially products. Lowest below whole*afe priora. Immedi- 
ate delivery. Speeiaoulai tawne Du-sirnwi- odportumf>- Frrw 
SMC, Mi Da SebeAnnt». SH6, Chat»™th, 
CA 9-151 I-USit 



DRUG RAID SEIZURES Buy dm ^n«p Cam, h<mm 
&CV1H. poTnputer^. Wrdc: Stensm*, ®Q" 4309-AP. 

lMwftnirtAgainm 

197,500 y«i-1y "hidden' 1 in your computofT Yea! |F-eei 
repo< I . Simpson, 771 PM Battle tinuri, Waahlntfon 985G4- 
! U77I 



LEARN laSt i px'flijr cnpim cam idge remanu- 

Pactumfl. Vidad fc46. W. WhblftMrfj SuppkM 1-900-637 -0698 



TELECOMMAPCATIOHS BUSINESS- START-UP PACK- 
AGE is.*, F grtar 17309 HMrnp, Sou^fwJd High 43075 

(18M MONTHLY! Buy^all uS«d CMl {spar&timeh FREE 
delaiis Auton^, §0-7 Ou< Drive, Fneridswood Tx 775A5 

I MAKE J?CXXL^(mk mr.-^li-ig Purt Gold' Easy nusnow' 
Fum Fm^n i CTOrth US^C*IK54 hour Mww tina^ 246- 
TWi&mn.f 

MlOPfTABLE HOME BUSINESS. How to' 1 Books Gua.'- 
anteed. free Informatwni Ramadan Ccqp, 310 Oki 
Homestead Hwy., Rk^wnond, NH 03470 

70 MONEY Waking Repuds *:o.0U E-tcutirt Solutions. 
108-333 Ffecfc, Meroervirie. m 006^9 

EARN B4G BUCKS wnh SMALL TRUCKS I Fr-bven ways lo 
pic^-up gppd Miiars with small bucks. Delaila free jm*' ‘ a 
, Trust a>. 90 WIHwras St, Menderi, CT -384.W 



tMH MONTHLY ■ al hum* making - pfrW*. bhdOOr. 
WrtdOOf, "Fdhwef WetarWH", aa* MBS Lung Bam^h, CA 
KMtQ 



FREE iNFORMATtOnHEGlfTRATlON. WHOLESALE ANY 
OUAHTTTYl GUARANTEED PRODUCT1! CATALYST WAr 

TER, WATER hlters, rerbwauhqubehold CARE. 
NUTRITION, ANTVAOHG MDtETUHE REPLJENISHER 
ALOE* FIRE EXTINGUISHERS. HOUEOPATHC HEDI- 
CHC&, MILK ALTERNATIVE, WSPKS, HERBS, AUD*> 
VIDEO TAPES. WCK CAYOT (CARCCj DEPT- PH4M. 3610 
2ND AYE., DE-3 HOMS, IA U313-39H. 1^16)243-TH 



OVER 1,000 OPPORTUHITV ADS in™a%st«i1 Tmth ran 
4MI MA- POSPW. Wm 4416. Pagosa Sprwy a. CO 
61167. 



NET *1000-00 PLUS WEEKLY SERVICE NEEDED il EV- 
ERY STATE START WITH UNDER f 100 00 A*AZJNG H- 
CQME POTENTIAL SEND ».« TQ: HAYS, ROUTE 4^ 
PARIS, TN 36242 

OVER (13,000 MONTHLY. Armurjng Dlr*fl Mail Qfepd rti#- 
nrty. Deiaili. 11-212-978-4023 

ns Gets h.om^mi fw oetaife mtl oppotfiuniiM 
PjO. Bet t326, Haweiiatv Oardam, DA $K?718 



HOW TO START editing prOliiaUlt L-uamnsd GUARAN- 
TEED! FREE delMle. WRnEl Fbete* Publishing, 851 US 19 
&atdMB57, Palm Hattei, FL 34E*i. 



GET YOUR FREE BUSINESS OPPOflfTUNfT|E& INFOR- 
MAT1QN TODAY. DtFFEREHT TOPICSk. WTERENT PRICES 
601 RECORDING 



PROFITABLE Hume Bu*in*ti«j. Fr*e OWAita- Printer, 
567 Hdy, 4(196, Seattle, WA 061 DQ. 

ALMOST UNBELIEVABLE: T1L£ RESTORATION BREAK 

THROUGH. Earn More Than You Need No -IjemoetmDn. 
m Proffl FREE Gdfer Brogt^re. Ortata 306-461 -3K9 

15G0.0Q FROM ONE SACK CEMEHTI FREE PmnjrirPr^! 
BRINCO. Siis ' Caz-M -leapedn r,A 9 2:145 

Easy! -GUAR ANTE El> I Free 
infprnLption Aiwki PO Be 1 a ^63, Fountain VaHey, CA 92739 

(tOMTS WEEKLY CA3HI H«M Bu&mt tOr RHt PtO|AA 
PMW, ESux. SHI. Turn6f^i-#, NJ 

DPP12 



HKV WEEKLY wtpingi UUrfted Slfltea gowemmant No 
experience DETAILS i-81343Ck8473. 

' 'get Pnad^TmSjing ksnpwj 1 Wntfl PAASE - TM0. T^I 
LiftedbVwAy, Ngrth Aurpr*, |L W 

FIRST TIME SUPER RICH REVEALED THElH SECRET. 

Gffl Eidrermty ftich. ?1 Pgs., flepoil For Only $20 00 Can. 

( Money Sacti YVarranty. The DF■riClti^^r, P.0 Boy 65. 214 Firel 
Street. Sh- poagen. N -B Gso. Co , Canada EQ9 ZPn 

WINDOW SCREEN BUSINESS nl h^nw 5l*p hy" e*r»p 
nd9o. ashmaung shep up ^impki fioFiairucttem IGgfe 
iwguw ind m«hiri#l VH£ (5Q0a POUT BUG * 

5306 Arctic flM- tflft Anthoiq#. AK W5i0 

MONEYMAKING BONANZAI Mail Our weightier idwi- 
liaemema liem homel Since 1S82-! - Midwwt PIwreiacalA 
3 hKM - 11 Mb 25 L CSlrlcagQ. IL 50555 

GET RICH I Sell Bucks- By- mb- i i Prolif f ree Raped 

Prenuum-G. 1S3 i. Spring. TK 77313, 

STAY HOME, MAKE MONEY. THOUSANDS DO iMnry 
Fwr, 5I0CMW1 Spring a ME Q 4»1. 

become a real estate appraiser, tito.ooo pt rt 

Pcrtenlial. Home Study Izwn Fpnctisreiofiai CtHlihcstlan. f-ree 
Litifrtuitt M- 223-**42 Depl RG127 



DISCOVER SUOCESS1 Fr*e Oppnrruni:in= dialog 1 Swan, 
ID firragut, BammtM, MA 02144 

MAKE or Sawp *406 ■ hyl Aaevraibh Cw TwwDdly. Ewy- 
Tv'fQftjit Insiroctrunt, Tsg-A-Lt>ng Mlgere. 4202 South 
50th 5t- Hwy 4T Tampe, FL H6ia.B13-3*MM0 

S50DC PLUS MONTHLY. From Govern nient’SL Best **£1 
Mbney-MkMng 5eciev The DtSABUTY CONSULTANT, 
Free BriX^ure. 4D2-976-7B75, 24 Hft 



GET RICH- Amazing plan brings £3345 in 21 dtav* Wnle 
Omsga, Dn:- *3C9-A£ W«t Cuh-ina, CA 9 - 79l 

(1^00'a Trom repossessed government homes. Delaiis, 
Hdme^. Boa 364 iT^x^r's l^%i. FL SZttft 



PURSUE ybur IHOEPEFDENCEI1 EXCITING proft labia 
hetne business. Fioe ektormHi^ol Pursuit, 378 Quail Run, 
Aptoe,CA«M 



EARN EWpur car detskiing amomotalleS- Enbre business 
m vidft? tape *19.95. 01ft *hl&pirtfi.. D-V-T-, 24 XWbir, i. 
Nodhpod NY 11731 



ALWAYS Wanted Yhw Own Busir«3s'J Bend S! 00 To. 
MMM f^sbritftmg, P.c to* 3728. Aflooro, PA 16603 For 
. Ottifte 

BEND-A-LFTE FLEXIBLE NEON. Send *300 ror ^ochure 

Eton Wfrrfntix* ten Rorida 33424 

READ Book* lor pay! (10G • line. Wrtie: PASE ■ vBi, 161 
LlnisoinwBy. Noun Aujora, IL 80542 

(Continued on nevtpegey 

KJPUlAR MECHANICS* JUNE I 13 1 




Bus^orroiniffiT^ 

10Qi PfiOFESSIQNAlAYAmOV^ 

COME SOUFCESl Informative Puritanic™- BOst 3684L 
Newman l3*>a. WA 990 254X383 



EARN 11 DO A DAY jM Homel Fr« fietads Hat^m. Bn* 
16471, Ofclihomi cify. OK 731 Si. 



fHQO PLIJ$ MONTHLY Complelm^ MIP Nek n u Policlra 
300-079-510? Recorded Messapa 



STAHTT4G your (Mn busi ness 1 Not sura how 1 ? Learn from 
[he experts who koow how FREE information r errara 
Puhlitfteg, 21 HI Canada fid 13-H, Es Toro. GA 92939 



IDE PROFITABLE HOME BUSINESSES! FmtMlie *Wftl 
Hus n 42 Inefondaflriei Miliar* Enterprises. P-0 Bn? 50073. ! 
Washington., D.C. 20004. 



BE YOUR OWN BOSS. MAKE Big kkmay With Qvpr ?50C 
lems. 43 00 Bmtp Gram Catalog Founded With Fivfi 
Order. BuaUtlk Go. 262 Mpfxfodmo &nsb*ra CA 



SET SECOND INCOME WFTWUT GETTWO SECOND 
JOflF Sacral nwaated to L5ASE! SW, D«Mr1to*nt F, ®02 
Wesl Malapai Drive, Ptwencx. Ariiona 65051- 



INCRE W&LE BooK yr&tm rmf^y pratf^CifiV Lee 

tutochura. wrto; 4®PGQ. Suit* M297. eg® way. 

N.E., Soere*. WA«U15 



CONSUMERS GUK*E TO MULTI - LEVEL MARKETING. 

Free in tomato. MLM. PQ ifti 3440. Ifeho Fails, Idaho 
63403 



START TOUR OWN bus - , ness In yaurown home, 

ter tree intormailm. IBM 5. Cfttrlvla Ho '06. Elk 
Gi-o'« Vhll^fr H_ 60007 



ULtAJPANTEED! Seven pn&vnn money methods 

Fw details DurCo *mi Ai^L§hjs P.O. flu 71041, 
C^ttarooQL Tffinrtipwft 37407 



IflflO'i Dust KupL Seerei - Super Income, No Expan&nce a? 
cupiiul rieedted, intermstton Free B.P. Pu&tfshing. Bcuc 2 
teecon R om. ganderwltet GA 31062 



MAKE iS0.W0 & yeer. dnto ptakup minted mun^> 
g -ruler i[7l5|i 3fl7-2235. P.Q Gujt 973, Mui^hht&a Wl 5-W+3 



BE TOUR OWN WSSi Make &*g morrav w^in over mo 
itetiH. $3 DO bzings giant cartels with firgt ®rd«r 

MSE. 3SS -K&h Sliwl. Cmn NV 117» 



HDW T* Start Prt^i!4MeAppr.aPk»Jlefiair Sysrf^se Fram 
HOtn*, SViihgM CeprtaJ. Free DHaJfe. l-BOd-347-6163 



HOW TO START TOUR OWN PROFITABLE BUSINESS *1 
home. FREE details. Stop dreaming I W^te toda* Saysftoo 
Publishing. NJ412 M-M. NMngmin&e, m 4965fi 



WHOLESALE d alritiufors. Over 3000 last vexing ptrrt- 
d«tBE £$end ftampL WTictasato, Buh 6l Pai^gonjr^i^ 
J6166 



CASH MONET! SUCCESS, Fintily! "^King Honey lor 
Vnurnill ANVDNE CAR £12 lS 5 Each. Reto^adle. 
Eat ingi&h. 2376 Haspetla. Brad sv CA 93426 



RQMBLE4100 00A Pay Ptan. $i.0Q - (SASCJ. Llghie^, 
Bo« 37O016, San Dwgg. C* «2^37 



PROfTTABLE. FASCINATING SiDEmE ■ -Hepair f. locks 
Easily learned, llTtto i^veelmiinL guick wm wvgv F mf*r- 
metion Kaip^oli F^satollan^. fti 1. &OA 271-A, Mackinaw, 
IL 6i '. f Sti 



START PROFITABLE BUSINESS, Cho^ H, nnprkat it, 
and mete money includes impc«tim*filgrder. Ft*e daMIM. 
Hanscm intemaitor^R. 269 Rwi*ga BotuS k Bo® B7D. 
Le™ton, New Voiti ^40*? 



NEED MOMEV? Wdfk irom home Earn I36C? weekly. 
S75 000 iL'iHJiatfy. Age no haiidioac Send t9 96 to Snap hv 
Step-guatihieeeman-jat. Oo^hin BayPubiie4rer&.r>eot PM- 
Ro® 230, Eaads&ijfnd, WA 90745 tOuf Mtn year bI seme 



ifijMC TRADE MAGAZINES S" 1 

nets Cfl1*(aCHT*ft Fgr ^^IIIO li^E call (4D71-3£K3h6^S 



“HOT-LINE" OPPORTVWl> SEEKERS- Nn™? tem* Ai 
A«V PHco! . . . tl 4 SASE U ItiMtt SytlamA Lid., P.O. Bdk 
4lS,*taprth.HV H378 



AHAZNG PROFTTS helping ohleifl pov^mmimi: 

raltkida. WmS allwma EkMhiKice^niJteSs^y U^Siyra 
r.« BTM PubllcBlIofw. m±£ Hwy & p*I9. TK 

77063 



SELL MONEYS” Rtjcumr a Loan Broker! Free detail! 
Dcpi PM-?i5 a r iwi^ial PMrmln^. 2 to 5m Avemw. New 
Yprk, iL'tOlU. |718) 796-6603 Ext 2tB H* Hra.) 



1 32 POPULAR MECHANFCS * JUNE I W 



□PIRATE A Fm3i qr Part-Tin^ INmu pd 

Htan®. £jyn 

&9 TW4 OysHirtore 6a^s F0- &!/■ 

STS. M^-t Frdepqd, ILHG53 



HOME Aasemit^ 1 Guaranteed Easy Money 1 Free Setarti 1 
htorrwwoficet. "Bex 52D, OanyHie. Nh 03019 



JM PER HOUR AT LEAST. BRAND NEW OPPORTUNITY 
IN AUTOMOTIVE SERVICE REPAIR MARKET- SIMPLIFIED 
METHOD «LP5 YOU GET STARTED TOWARD FINANCIAL 
INDEPENDENCE Hi YOUR OWN GARAGE. SEND SASE 
FOR IHFORHATION KIT, C-V. KING, BKL, 3473 NORTH 
DIXIE HKiHWAY, OAKLAND PARK. FL 3J334 



HOME Siiinrwia mya billi Day job became* poc\ei I 
n>6tf!*Y Free flapori 45? Ma^ Slraat #T*9-P6, j 

fatmdale. NYU 735 



EARN S3.S0D month - pan n ms, no n*j^ gy Ff^4 

cssawtte RipfiiM. 4® Elkqle®!. Qivige, CA 9fS&3 



LEARN Pi j nbirig Repair - Drijn Clet' hg Bu9tf*dx P.O. 
Ck>n 421, KjmiI Ohm 44240 



MAKE ? klltoPB - - "mflrknTing rp«jarr; , i neoOSy^r^nlpP 
Free Facia: Reswrah. Bo* 606, Bay CJfy. 7740441^6 



OOLP-Silvef'FJaSinym Scrap Recycling tiuslnes*. Free 
Inh? SA5E BOn ES, HdCkh^^. GA 30153 



m IR MUM Time - Maximum Profll Dtfftil* ■ REE. 67QS 
Stftto Ave.. CannictM*!. OA SSfiCfl 



J26.0DG GARDEN CROP! Grew GINSENG. Sell 500 Petind- 
SIMPLE &TAFTT-UF. L^intf is. 00* BS270-PF. IhdiaiM^ifc. 

m 



tew GtfsrrrtJ Removal unl-mired inewne. All Dwnmunrtiea. 
S-J&^ess clan $3695 27S S. Rpberisdfi Bi., &» E, Bose *, 
Beveri Y HNIel GAttttn 



MAKE MONEY SPAftE T1ME_ EtojkM? »L» Jfi.. §444 H 
1 7th Avfc PtipprtiDr, AZ ttSCCI 



21J41 HONG KONti, TAIWAN, PHIUPPSNc ProdUCtB 
wr iletale. Sn'-al mla Fraa Iniom^bnn ANDERSON, Box 
50394-PME, Aualln, TM 70763 



NEW AQs;*iton Fkinteii 0M?in#^ srrfie. Send 

£4 06- Tn^eal Marina, 80S ti 1 31ft, Sturguo" Bay. Wi*c 
54235 



FREE OPPORTUNfTY GUIDE CoAectwn c4 Easy Home 
Buainee^ MAKE Exti DAY. Sur.jftM. flex 163^. &rend 
Rapds. MH49S01 

I 

‘HO INVESTMENT BUSINESSES" Flee Iritomatidh. 
MAR-TEK. PO BOH 02, Oglethy, IL 61346 



MAKE MONEY AT HOME; Easy Free k^ormallon Falcon, 
Box 40$- EG, Lo^g 0each P CA 9CH0I 



NO NONSENSE I Fa Any Caballe Gm«rbr Wnh Only 
34.60. Ea$4Hty Hake $1,500 Weakty. SASE. Bo^ 63010Q. Sen 
Ctego. CA 9Si64 



TAKE PICTURES to padlil Camera Vwdu m, Eh5k 771, 
Lamftr. CO &1C6 2 



MOMEVMAKJMG OPPORTUMTES 



UJ8 DAILY "CHflOUE PLATIHO" At.Jp Paris. MatoCy* 
r^. tnexpflrfi!«^ Ee*y, |Tr?ai ■Chrgme, Be* 

" B&A, WtktoL Mwvlaad J0W4 



PROfRABLJE Gold Foil •fto^ler Pereona^Ee Ousineea 
cards. pwKti*. Fr«» drnaii*. Gpfed. P.O. Be* 34988 

I (GG|. Tamp*, FL J3H9 



"A NO-NONSEHCG way to IS08 A d^T' Si *3ASE. 
Rayburn TrSch. 2046 Cu mow. ^kfl^iWid. QalilpmLft.SGSia 



REVEALEDI ' Sec-ecs of Ihe M .lionairet." fsw intorae- 
Ikjft Ptoti Poten^laJa-PH, Hamat Bay Rd., MatTicr. ON. 
Qanade PQC 1H0 



EXTRA INCOME plvn cetaloq sa.40. Tw;h«ote^. Bok 
I 1 273, Oomralia.1L &»i 

ADVEimSE c »w m 550 Woqwinm. S5-CC- Di™etoy. Bd* 
lIM.Ailpita, GwiuN W»1 



K £0Q MONTHLY. Start Yftj^ Own Trtoeii* PuW^ttov. 
ht) r:iCi!f.-nnce OeiAtt $2.00 iRaftf^Jbley AD-TIGN. Bd* 
408674 ChfcagA, IIIKUtl 60640 

3 ^ — 

SELL ALASKA GOLD PANNING KrT. kit incudes g'a*el. 
placer gate. gakTipan, diiplvy bwtl*. coinpMljfl lrafruct«>ni. 
For sample Ait sand $2S 95 pfnrs S3 ph to: Ma^Su lining 
corr pan* P.O. Sax Wnllla. AUaki m&7 



TURN pewws into a toti^ Usmf th* TEN COMMAND- 
MENTS. free defeiH OCR Induelrag, PO Bw 5K 
WeatmonL IL 60558 



GET PAD ti» TO iWO WEEKLY Ee^y Horw Work Up 
Sailing. Sand SASE Id Red®. P.O Bok *?1. Fon>ftt Lb*o. 
MN 6502S 



ADVERTISE FREE in 21.300 Magazines. Newewe^s. 
Padio TgJsviakm fc 95 Oiractory. Box UlOTOA Jackson, 
MS 38236. 



WIN LOTTO- New ky$l«in teds ttt! rtgntorrtl Frg* r«poR. 
Ptrriftfr, 0C* 1721, Auburn, NY tSBI 



RECYCLE E'echic Mdid-e Extra Casr. Piece by Piece 
rrseihad $5-00 B. B. Rfert-oraWA. PO. fes 9544. N™ 
Caaife, P*fSRa. 18107 



EARN $1 .000’* at stbrne ^J-ee Marmrikm. RuaA atamtMd 
errygiixw. Hbrtlsftir, Eld* 74®, Wd«flrw1!te P WA 90072 



MAKE YOUR FORTUNE RIGHT HOW Write to mgr» 
*I^Tiaii-jri lo. Ptriyu ,n Enlnrpr'im 4306 Harrvsnn Rlwd 
Suite 145 RM-QB, Ogdfeh, UT 04403 



WE GUARANTEE YOU WIU WIN THE LOTTERY*' SAYS 
INTERNATIONAL LOTTERY AGENTS PRESIDENT TERRY 
HQRttS. MAIL HA FOR Pi FORMATION TO: FOSTER, 
irm MELROSE, SOUTHFIELD, MKMAN 46075. 



EARN 19-9$ on 110-00 14J*P Gnmpten dtfiBilx send 
93 00. TAM, 16701 Tcrr«WA ^260, Lansing iLL 60409 



HOW TO MAKE UP TO $1004 Nrc! WhKk o' Sand ts Par 
Published Gu«le Tn - Unliiwbed Paten Liat, P.O. Bo* Sit, 
SlwwYpan- Wl 53O0245S1 1 



INSURANCE INSPECTORS in a ««ek gimr^ntafld Tg 
57Q.CC ^ burly Infbimalion ser*? SA^L GRV P o Rn:n 
65062., fiesemfe, Mich 4B0BE 



FREE HOME-BASED MONEY-MAKER ahdiate Make 
Money texl Week. Coil 213-964-3831 PMl 



ROW 83 9M te« oil Rk»i wdySi.M eMt to: o. w:n^ 
P.O BOX 6196. Ml, 



COLLECT NAMES. EARN *».« EACH I FREE DETAILS: 
1-900-628-70% VENTUHt-NP, DDX33$,RfY1EHA, AZ 86442 



HURRY NOW, Shpn Rrtlfpc »nd Gw Rich. You CAN do h. 
Frw riPtoN CAR Oiro^. PMl . 3000 NW SSikL SwflM, VYA 
96107 



EARN Ihauaandial hamfrm ye^r a pan? Nmn ^wAotpid, 
Tieede^la Opportunity Fiua. 9t4 W^st Waatijrt§ton Sirpii, 
6to>mlngton. IL 61701 



MAKE BIG MOMEYI f $ J t By(4d iWGlnt PdVWTplams 
THU D9A"1 LH* G*««rW Of Arty fthtr Pnw Tfl Fgr 
HWIW, Stoa*. E1«. SlrtfAnHod. PlXh^ HFHj to 

iilPuctiilMia Siep By Stuff Send 124 M ih US PS Money 
dr darn la. 20Q1 POMipbutt, Box 243, iMtorSX PR DOW? 



YOUR OWN HOME BUSINESS. Enterpowa, Sax KB9, 
ManlrDM. Coler^iD B1402-SHB 



ASSEMBLE products as home 1 Widt seKtclKM^ Top pay!: 
S$nd SASE; AmeosGan Ontrlbutora. Bos 1SS6, Orange, 
r cxbj. 77831 



MAi-OnPER OPPORTUMTE1 



WLLIONAIRE kiutordgr ^Mperl Rc™is M^fly.JwHkinp 
S&Crm FriSg. HF-iiling hpur Md PdWW*. He 

Hotoiiood. CAlitonia 81009 



NEVER REVEALEDI Maifc Ortfej EHO- PCP 

iMMMiiMt P-O- BOX 530. Wntegni, IL 



PROFITABLE: UppjrHPM a tmrm ■ ParlTi™ Film Drtwl* . 
Gua'antiHfd Ji^ksun PuUiahiri^ C0-- 3804 Tnuiland 
WWTtonH. IN 33120 



BAUWK 



OnOW Hair 4 months. Haw Oisemmryl fidx 1 21 3-C, Mexali 
iffl. PfiBlIppJnes 



OFftmaWESTTOAii 



free privacy catalog. Cme income oppomi-ftitsas. 

Hiding aa&els Secret ioan-s New idenHy Lden. Box 34lfr 
PC, Fdiinrtein Valley. CA 92738. 

— — — 

SECURITY POUCH to bank up Ftetey and oar kty>; 
uirmed marde waiatSsarid uaiJtfLidi'y qttxi tor frayeteg ■ 
yolto* cany lees a>\d beU mirtwfa when pi^.ned outside. 
SHtHtocEioh or Money w*k 18.75 Poet Pud. SacurKy, So* 
I509S, Pinellas Park. Florida 34668 



SAVE to your touro inexpefroraft Way* to invest wSh 
Mile momgy *4®, Workman, SWt Rrf,, Ncdfi 

Roy^ltnn. CMsho 44133 



FREE TH IN-GDI! THDUSANDSI1 Including Ch><r 488 trpm 
U.s. &M4WPI Pi&du^ boem. gufts, etc Gat 

your urn 11 ArrjLii' y guide fe%ea1i s&ur tea Rush 14 -|re- 

ftSilsrk E^lerprtse&. P.O Beat 50073, Waahragteti. 
D-C- EOKM, 



BE FUNNY XiBoried One Lln*rs, Same Hat Some Nut 
3efld 55.90 ail® Large EASE to C. F# Mr . PO Box 82640. 
PiwenU, AZ 89071 

(Contkuid on next pt^t) 










OfwfflimTOAUl 

(Continued trwn P*9*l 

ELECTRICIAN'S TWENTY TERRIFIC TIPS. CUT UTILITY 
BILLS, th.00 K P.O. Be* By don, Mich. 

4fl£l9 



FREE RADIO PUBLICITY "Qr yOuf pidduri, invE^icn Easy 
How - to. £4.09 to 2i&i-PM Alameda CA 94501 



powerful Success and wealth building se- 
crets REVEALEDI FREE INFORMATION. Markettog 
Associates. &OX 322. Homer, New fork 13&J? 



WORLD WAR II PHOTO'S From Priwate Co^ecHoTi oi W W 
II 'Disabled Yel Hkeahima Japar- * bomb. Sunken 
Japanese BaFIteahips -and Ciur«r Two Mem- MsdSgei Sub*. 
ml-Fw^OfY And Msfm. 33 Photo* In AM Details. Atewl £#ch- 
PhciTn $?4 *5 4 £^0D Shipping. Allow 4-6 Waefci DPfffl^y 
Photo's. P -D Sam IS fc 3tunS«i. Atebn-mi 36790 



GOVERNMENT SURPLUS 



GOVERN HE NT SURPLUS FROM H Uncle 5am has 1 
bilhon IS in surplus ?:-ic s rp sen or gw away nprc "ase 
diraclty from g<N't thru U S. mats Boat* cars, ptanw. 
elect™™. DuUJodr supplies. * 1 e For fluynr's Guide call 1 - 
SOO-SSG-aiOOexI S^*P 



DRUG RAID SSZURESl Buy £ rl :,h^ap CaiS, houses, 
boafe com^lea-s, tomrhtfe. Write Souu«b Bust 4309-A 
Wesl Covina, 0 9179*1. 



THOUSANDS lltrns - Jaepa - 4 k*'b - - Etc.. Inctedibla 

Low Pncei Direct From Govemrtwtf [^rectory 4 Surplus 
Catalog tS.ffil iRefar^stahM Aomij Surplus 11^7 North 
Fadar#! HBfihwsy. Surta^-PM, Ton LnudfsidAki, FL 33004. 



LOANS BY MAIL 



BORROW ISftl S4CUW O* SighMure! ST^ft Elipbifr! 
Fngp Applirji'inn NallO-tal Bn* 7627. tong &nfr£:h.CA90Sa7 



BORROW BY HAIL. Get 5.600-575.030 Guitkly. Nearly 
Erti^r 1 * GjalilieL 1 S^ndlo- Frm; apl iL-afipi^ MJF industry, 

004 S37 . SfOtrtk, NT 1M6HJ&31. 



BORROW ANT AUQUIfTI Get Yl&fcTdagrerCard! l^aiM 
reply. Sue™*, BO* 42X, BeHiflagp. NY M7IWHM2 1 £516| 
349-1643. 



FREE HONEY 1 £306960.000 Gteeaway Grante. Nevc* ! 
Repary Informal tor. ii.oO (FtefundisCieS Aikia. to. '£&$• 
PMW. Samlnote. Florsta W4£ 



BORROW KOM1WOOO 96% elig*te Frw? applicjik^ 
Global, Ml Herfattne Rd.. Grwnsbgnr. NC 274« 



MONEY Problems? Ftec Book dw£rit*t# Low*. Cash 
Government G rente. o-tber be^ite. auNtebto So indiridvMi 
Write: AAmirtnUtf. BP* nm B*ldH*n N*w York 11510- 
9000 



VISA! MASTERCARD! D**;j.i* Pmc Credit ETparahte” 
"h'mc^iiy of Applicant* Approved 1 " App'T Toll-Free 1-flffiK 
BS6-635I EAiensiQh IE issuer New Era Bank, toim&rt. hij 



BORROW 3£4H-HtiQKr Overnight." On Signature 
tadatinlMy! Action. to 5499-A. fMaironb to C* 9i7*£ 



BORROW 550,000 FasrL Any RursMW Guaranwefl. 
Capital. Sflk 5S1350-PM, Ctarlolts NC 2U756 



FEDERAL Loans For Small Euemesi NowAwi 10O6]7 ^i 1 - 
BT5Z lor -ZHMailg. 



OUfCIt Cast!- SignahiJ-s Loa«® Applhcali^cn flushes ACU, 
flo.i: 60, Savage, MO SflNW. 

CASH HOT UWE. $590-360.060. f 

cnediE'^ 96% Eligi^s-' Fast approval. Call im™da:'aty! <713h 

estnw 



BORROW flOO - 5160,000! Fast! OenlKJsnfNat! Giandete. 
BDA Z6tH7^ FlMK> TX 7S026. l-a09 ^S40fll 



LOAMS m MAIL- KWSIW.OW. faiy Pvrpttm'- fr*- 
Appfccato- Ouvtul Co.. 0«M PMi. Ito 537 W*lla WdA. 

wa mm 



BORROW $500-5100100^ IntfTWtf.Steey Oh Srgnatijrs 
Keep Snti&linrlely 5 ' Frse Applur^mn Cr^dii«3H to IflSi 
SpmO. ?TS&3 

FREE HONEY FOR COLLEGE 15 L.nij**y m S 
CHylPh. 0H4M59 



BORROW t|p To 5E0.0C0 Nearly E^v^ie QualHiw Try 
Lis FlreS Link, F.Q. &oi 7996 PrUsbuingh Pa lSfiTfi 



PERSONAL 



COLLET DEGREES, Mitf* S^hnpJ Dipipmte, Airlhunic 
kxedng hmuPty Frtar C&liJlng Otffri PM- Hi, Nali&nal 
Cetblkiaie. 210 51Sl Avtrh^. 14&W YPlH 1 OtJia. [7 IflJ 756-6SW 
£24 H ours}. 

CUPRAH- SPECCAL - t- 1 pAiflL litqufrji, n&Sih re^iPvar 
rpr han^t Ordinary solve nG 6Ke thaioers, gers^llna cm be 
abaofbfrd flnnaugh sJyn. <a^RAN-k SFfiCtAL ptolKts 
agai^l abaor^iwi Money back giuananrUw |fi % iCHL P.O 
00k 2Y5&-VM =1 Uajan. Call*. iK20Ot 



mMALWGSETVKi 

FREE: REMAILERS UST. AfleNTS N EEC’S & PS. Sc 

mw. Sim ArnionSo. TX ?B22S 



5SCURITY., Conhdeniially. Delays Consgmar 
W*rahw». e™ Pic, l, t n»a: Stockton CA 9J»7 



OOriFDEHTUL Reil^iilihg. FUH^Hving, FfrWdrdkrfg Free 
D^a=m. Untied Remailera. BprOBPM. WoodUs)^, C* 95695 
Ag*nh5 wunled Reau^st e^eni vTlorn^MKJix 



MISCELLANEOUS 



BLANK PHOTO IDCAHDS(lirtVinvi&dl, 5 <0f $1609 51hS& 
Bidh Cetfiihcaiee Make on -any lypewnter-eve^ything tuf- 
nuubKi Good USA, Canada. Void ivh&ie pfcfiMjtfieO Not 
Ggwjrnmpnc OtwiPPems ^onflyback Guarantee Cansftnas , 
■Publishing SQ7i Enwreor Jacksonville. FL KKTO7 
Rush GCC "all-Free M Hra 1 P90 t^B- 1 



new magnetic padlock mwmof 

Tfmnr n Keyholo 1 No ttsymaE’ Crook Cen P%k Is Ndfii 
Treated Hardnoas: For Gr#ate$t S-irnnyf i Wakm Bba^kartd 
Ouai ntb^siaii. Bee 1D.0Q6 D de «nr Ma^riabCi Cothbinir 
IkHie E acn Lock Receiver A Maejnanc Empul^e Key For 
Quick And Easy Opening Plus An Ad^firfttal cale Key 
S;i095 Mcrreytsack Guarantee. SiJ Suppliers. '0B-?2 
Queens Blvd , Ste. 223. F«^at PiJtils, NY H37S 



WANTED MISCELLANEOUS 



GOLD, Silv&r, Plahnum Mor^yry. TuilMail, Ssmpl» 
E m j I u sc k 2 Free. DreAiLayiTg Service Cartl Whc bsaie Ter urn 
nal foil Free i^rio-932- - GIG 



BUYING lung^an Carbide. Pcnatm Meiah 9^3^1-0914 
Ohio 215-531-8333 CcHl^t, 



FOIT SALE MISCELLANEOUS 



AMAZING ISsick n ButlBr T^ian Valero &J99 Far 106. PMi, 
| 506 Sunrise Are. CA 95M1 



FWAMOAL 



R-HAI4CLAL Pi.nnr irig Guide, eh.:- your gum jyirnrin^ pl.in, 
51495 HLEnE^paiSatf, 3605 ArCitc m AnrJiOrj!^ AK 
9954X5 



iAD CTEDlTf Resmir Report (19.# P^mahn. 3109 
Chetinui MAdtgvd Nv 117® 



OCBtS" SAD CBSflftTV Hu problem^ 11 help 

now. AppiiCB na UFr-cepI*^ 1o ^.000. Not a loan ciMnpany 
Ft** epimMtKKr ^4ii (H551 97fr 1460 o* wile' TCAC dfepl 
PM 4ti& Coniury Pfc* So^flh ^ 1 ■ ? BsfmnghaR 1 . Ala^rna 
3W« 



GOLD CREDIT CARD GUARANTEED APPROVAL. RO 
B-ANH CKPSSSTT N€CiS5AftT CATALOG SHOPPING USA 
GOLD CARD 1-T1HT344H 



PAYCHECK STfrETCHEH" Budgeirng lice lha! Wbfh <er 
irt. 44.60. Budget. PGS 37D93. Taitati^iane. FL 32015. 



UNSECURED Penpal Lwr>sTo$&O.W>0USin«i5 Ivan:, 
Ch«r J1W.O® W (3011 3SMS78. 



CREDfT Repair Untold Seorala USA. Bo* n6d-X Van 
Nuye. CA 914£H 



END HQttEY WORRIE^f Always 4h(irt n-n f-JUh^ Wirnid 
strcvt bilh^ Our Personal Financial Uansgement Kit will 
help end -your Iroubies. and lu-ave v^-u wish tota- □! e*1ra oaeb 
Send $15 lor kn la. CREW, 1552 Heiiie Aye BuHaio NY 
n2i6 



fiiFAfR your Credi.i Ruling! Plus Iih yaur bank account 
wrtti Casti! Fre* Detepas. Write: Prgnwwd Land flancti. Rr 4 
6gi J56. Boontpi^hj. AR 7292? 



WEALTH WITHOUT GIMMICKS l>we timsk^ beil- 
wliera havi* helped miiiinnp accumulate wealth Fr<» hiIu^ 
nuiSion. BqqUtl JT9 Wgqdbrid^n. CkrWiJo 1 Now Tigris 

14214 



BANKRUPTCY Iww io life -,\ youreatt Send fottoi dollars. 
Note. PC Bov. B9o2?! Houston. 7?269 



WHAT that Car or HV toan will Cost Paympni and Payback 
Cn*rtf m w. Ch^rtj. FOB 1 m. Maraumm C^r^STO? 



BHSEWREtl CSEH J-DAtv-S AVAILABLE t& tSMW 

Aly jHiTpOU 54EGARDLESf Ol Credit APPROVAL GUAR- 
HilEEtl! FRee e^&alwo 34*^345, 7 dfi^i 

COMMOfWEALTIt nRAHCUL SBWICE6 



VISA? MaSURCaRDF no sav^ng^ Kwunrt irpquiibd" 
GUARANTEED APPflOV-Alu ^i4\m of your cmdia hbw- 
ry. CgmpMte Ctedk program-* P.iip.vir-Efe- Del-til:: 

|7t4l 3m29(Ki. £24 hours-). Empife Crodi?, 1 6032 Patilic 
Coast a 101? Sunsei Et&ech CA9ffr42. 

BORROW SflOO-SaOjGDO overnight on your si^natute 1 A i 
e^bie Repay soylinw. Free dal sis 1 Qpportt-firty^ ^Hauee-fS. 
3S?Z Bflrranc^-JSSQ. I rwne CAft27H 



LOW INTEREST MONEY SAVING h^icwSs. mastewjs, 
etc iriftjam^idrt and idurc^: s^ig eeniatmln-j. P.O. to 
799 Wllhts, CA 95430 



FEAJWCAIH 



HtiKm SAYINGS EjhmmiCu- Owl* Merku^ Trial. 
Battenea WYto4^le Tedns Arwang&d. Gail Tod Free l.^CO' 
323 12 12. Or Wfriie Lldyds*iPMC. HdCWCtfd. 6L 61116 

FREE HEARING AD CATALOG* Sm \i by mall! WfKe. 
Wj^v&ivcrK- 9530FM-6 Langdon. Sep u veda. Cifitorma 
91343. 



FREE Heanng AJd Citatog All Mdde^s. Hyge-saMin^sl Np 
saHsmad wiP calL Rhodes, ^rpi 31. Raeonpofi. IL S2S10 1- 
900-40-3160. 



LASER PROJECTS 



BUILD YOUR OWN LASERS k>« AS liw U $»Wl1h Uhty 
^>1einebtepeiTS. Plans tor Bj^drrterentteaers only $12.00 w 
nee catalog biophysics toe,. Bo>k -i0i#! J . ban more, mu 
2l?il- 



SOENCE A CHEMISTRY 



EXPEfliDfnr LABORATORY Ch£| 4|CALS - 
GLASSWARE, Calatopue 12.0C- Esteblisbed 1963. 
MAGENOW LABORATORIES. i30^ 

MANITOWOC. WISCONSIN WM 



TELEPHONE &SERVK 1 E 



STOP nuisance cafla 1 Find mi! Who t* casing. PurEwse o* 
c4il bflro^'S n pick yduF pbdrtn- Tike OAfy pi 

irHeiesi TeteRiBtepr^nlfi 1 -BOO- 365- 7054 



SPECIAL SERVICES 



INFORMATION On apytHtog Tergusnn RasMKfi 
Hpetiahaia. KM 5 Wcoaside' Wdods*da New York 11377. 



HEALTH, VITAMINS 



RACING HEART - TACHYCARDIA: FuH instrucHam or, 
how to atop rt! $ld.0o and SASE Lp C.S.. to 676, West 
Fatenoii. Hew Jereoy D/424. 

NEW HertuJ BsmA kyt'uriw. P^yrn^cy $77.ft0 
P4»lto £22. Dayltf a Beach, 32115 

LOSE WEfGHTI improve your fi^me. Cc-rnplete DtEt 
PROGRAM Sodtets. Single. Esay frl 00 . Celebrity Gilts, 
7051 Concho. Houston. TK 77074 . 



UDS is toCunSbb PnJvUeH it. Unique? liji^Tyte niv^lud 
$12.00 GAD, RD 1 to 309. MGundSvilia. WV 2&541 

WA'RTS disappwr J^atora* product maAes v^arte vsniah, 
■ rtc. aerify S3 50 SASE or $4-00 Io J. vjaiiderDeen. Z2i7 
i Wlrflinfl Wsy. Bgrirndlcn. Ontario. L?M 3G7 

t)UFT SHUKING DRINKING DRUGS. Sfttmtl MrtlM 
Guararnwd, $5.09 SASE. Fondly, Bck 1562. Un^i. NJ 
S7®3 



PSORIASIS SulFoi-sr; Diaogurajged? Wrilp tor Fri* irrpor - 
liin^ nto'-Tin'Iicn teal ^helping LhgurrtJ<icts. Fi>.gftcil P- Q Run 

1167B7 FM. CernSWCmi TX 75911 



WEIGHT Lost Cassette £ 1 1 .35 Care Unlunited. 7i Have? 
Si Witertown, Masa. 021 ?2 



DnNCIMG WATER FURIFEnS 



WATER Trefltmenl ■ Hcmi la ctetenmine ir you need It, 
which typ?. and hg^ mucii It ahaui^ cost Re®*f( $4.00 
QuMity Dccvmtn: Sw™. Boa S3&2. SpmnigffsaSd MO 
^5001 

NEW CULLIGAN WftTE.fl CONDmONEFlS Cadillac aTifta 
indushy. ha?l git local dented pricea. 35 ysara ekpenente in 
watar lFtf! x Tlrwil ShuI S2.00 tor lurtlW udorntation. RD * ? 

2M. SumiriHjI, PA iSfifln 



HYDROPONICS 



■4 DOOR GARPCNINGI Gtea tar Wan (KJ"dDDrE ! Mini- 
mil miihtonaRC*! SI tor «jlitog and S5 CddpdTi H^her 
Y?QK1 22S11-P N.E. Wylie >Ru Camas WA :=te!>HM7 



GREENHOUSES 



GRiEW»OUS£& l RwiwcpCL'Fiberglsss Kite, Mdtoy,*&m- 
FrmfKid sijgs. Fme Brwhyre. Gothic *Fch Gnaenhouses, 
to 1554 -PM, Mobile, AL. W&S £1406-62^4974} 



fiARDEW «5 * UWN CARE 



SAVE BIG! $2 50. M&hw Snapping StDhis> . P.Q. B:?x 96, 
Rough A Ready, CA 95975 

COMPOST TUMBLER. Build 17 bushel eamportr it 
substantia sa¥ingcDwe! enmnweelalmodik. Makii^arr^Hesi 
m ^wieks Detailed pflarra, S7 flu rtanz. fen i37 1 NC 

27&29 _ 

_ I.CdMkHj*d &n nek t psgej 

mPUIAflW€CHAWKS*JUNE 19% 133 



OMDMWi * WWW MAE 

pric«Dlng p*g*| 

kJMQUE SPfWKLtn SYSTEM Igr i*wn nr 1i w: 

Dodfi Decorai™ racpran*. *w| §ARY in build Nd a*Uy 
prumbmg or ncaziee Gomplet* plana md iinfrucilurift 
tfi.ffl. Hurry, summer* hare I Lawn Innovatisn*, PQ BOiSt, 
Utile Ghulft W! 54,140^0051 

AUTOMATIC FEATI USING SPWWKLEH f ertillr? in min- 
imi. Plana $5.D0 + SAiiE fi.T E._ P 0 Bax 1604. Gm&Jum 
PHffTmc 

DON'T WSK CAMCEPI le*rn: urganit garttonl flg; «. re- 
peating: hyd*EpGnfca; verbcal gardening; tLSh Miming, end 
more. Plan* m) *9 36 lo Q C . P-0 to 1 Q1 4, Had Rack, 

SIMPLE LADOEAL££S FPHJffPICMER PUNS 

SASEL Dean. WJ74 Enfold. Eocuno. CA 91315 



mtru COQjgft ITC 



QUICK, toy, i£5 IdtfMS poQflg S3 Bnn Pun. 

Shelley, i oaho B32f* 

ROYAL PANCAKES Of BERMUDA, HS.85 PB^ll 
btMCk Cm 1 UODO oufrn bwifc d'lHi mo^ orATT- Punty 
IniwmlkifHLi. 7 Wnoch Road. SB-Gi Bermuda bland* 

AUT>®mCiJUUHRtCtf^UCO^E PO.BoKffTI, 
Guirtow. FL 32562 

■ TWffiJi Ingredient toktoih-WI CdUM. Quick toy 
DeHdou*K.9Sppd CernN Gita, 5277 W 95, OVnrliftd Park. 
KflttfflT 



TEXAS' BEST Original Bar-B-Que S»*w, tow S3 ® 
RHW POfl B67B31, Plano TX Tbfflfi 

TAFFY APPLE WM tod«flQSASE Nancy Rlfkfrda. 

6S24F Ftpton Dnya, to pawl, IL 90015 

BUTTERSB-K PAHGAKE&. UQttl, tiwulh-w a taring Reci- 
pe » EASE, to 2ffM, MtAJIan, TX 7B5Q2 

DEUCKRtS moM maced prune bnad Recipe IS DO S ASE 
id- 5AH Enierpnsw. P.O. Bom 147A, Homer. Alaska 99603 
THREE CKiUtonding EfaghelV hupp rwpw rvp> your 
mother in4aw will love. Send S3 plus BASE RtcJpe* Boi 
nafrn. AilMndnteSiprlng. H. 327 n 

SHfflMP in beer botler. WO*mi in tor S3- '20 Wioringa, 
P.O. Bo* 1100, McMinnviUt, QR 371J® 



EXCEPTIONAL Ozarh Chill FWpi 5 *SE + 1200 , QQ 5 . 
to 3392, Simngfwki UQ 46AH 



HEAVENLY BAGELS Euv ■! tor*. GndC N*w York ary* 
roclflm 13.00 M BdeblAh, BOi 72163 Mjnata, OA 30007 



CHOCOLATEtow-Bmal Turtle*, Granny* Recipe Send 
12. DO BASE: to*' 5 *wi *. to 556. Wheaton, IL 60^7. 

B0SE fc S rwp« few (hrich apple and eheny pea They re 
OMfciou* Send S3 CO Id A D 15J1 .rv 1*30 Bancor Oek Park. 
Mich. «E37 



SOUTHERN Betocm Sauce BASE H 00 9 Hi. 22S Nnrth 
AutordiJe, M*mphm. TN 38112 



FABULOUS W«t Coe*! CO^H*. Befl, P*ihi*i. » n«l- 
pee S6JP0 U.S P.O to 2«1 19. Righmonri i fimma- toftato. 

Canada wy 3V3 



3» Hamburg^ Rocipea f&JOO. JMD EnlBrprM &bn 
2245, Newfpfrn Nm, Vtr^inla 23602 

AUTHENTIC POU3H RBVEB< ItotoB aonw Ch» 
mail ptpulii. Send U.0WSA3E w: PHft* Un# lrtdu*i m 
P.O to ®73, LNonia, Ml 4fl,1*1 

kEIRLOOM P4CK4JB KUKI cmimber, okn. beat 
S3 00 P.O to 173, togtowlle. PA i«K 

” AUTHENTIC OCUWUS CJECHOSLOVJWOAN POTATO 
AND EGO SOUP S3 00 " Jon". #226 Minnob* PMyi Del 
Rev. CA 90293 



HAtURAL FIBER COOKIE DIET! Sample - Inrormehen 
14 DO SELLERS. 1701 Hogan Hoad. Sune 02. Ft. Worth, 
Tawifl 70107 




BEEBMAKER&WIrieniakera Free Gatsloo f«: 

Frep Recipirt OMlpr M. &gi 33625, tonle. WA »1 33. 600- 
^2-1S7^ 



WINOUKERS - KEnUAJORS: FUS ILLUSmATED 
CATALOG Of SUPPLIES, BEUPLEX BOX U4WR, 
hbmeup oub; Minnesota smu 

BETRMAKERS ONLYf C^ogSew^Sar 

Wiliam^ Bex 2t9ft-Ma, Ban Leendm-, GA 44577 

BEER. W1HE make your own. Fna caralog quality aup- 
pbU. a.'LPlkanl Tait SerflCH BMf A Wir«c Nobby, ISO IVfrw 
Bo «nh Slroai, Woburn, Maaa. D1S01. 1 -B00-523-54Z3 



WMEMAKEH& - BEERAUKER& - Free IHuwtraM Catalog 

- F asq Service - Laige SeUclion - Visa/Maalercard - fQi h} 254- 
D24? - K^eui Box ?35ti-L Indapondsnoe, Mnaourl B40S3. 



HOME BEERMAKHQ, BEAR PAW’S COMPLETE HKflO 
BREWERY, ALL NATURAL |44 JS 1-Wb- 177-3055 



FREE CATALOG! GREAT PWCESl PAST SEFMCE1 
SEBASTIAN BREWERS SUPPLY, ITH SUNRISE UUE, 

SEBASTIAN, FLa 359 $* 



MAKE HAWAIIAN KAHLUA I Logtnda^ Inland toipa 
Crcu'.BZ T ruplcai Fun tgw Pannnw « Affl Free G«tl S*id 
|5 0D R. Emu* 1 650 K^Ujnii # 1 415. HnnaluHr. Hawaii 9U1 4 



UOUEURS imltviipn KAHLUA, ANISETTE, AMARETTQ, 
GALUAHO, CREME deMENTHE U«ka yoyr own Iqt pen- 
nm. toy r»a pus tail b Ilk* original S3 00 each SlO.OQ all 
SASE PGE Aa*pclat«3, PO to SI 2166 Pmrti Go#dt 
Yloridi 31960 






EARTHQUAKE SurYkaJ intemiaUDn *100 Cwigap 
RublrBhlng. Suita 10Q1 , to B1 10. Plain* WA OB23D 



DOOH CHAH ALARM SLOp mrmdwra. 11 ruig ctwi pr* 
V«i1a entry, loud pmreing mLorm Kir* lhem 114,95, 
Pabon Au^ci-beh. P.D. Bob 19, ThUla. Nbw York iDW 



FREE Alarm WHquhmIb Cetalog . PnJleaBkinBl Eavp- 
m»ni Miks Big UucAfi . . NbIkmmJ Mondorlng Available 
1 -B1 7-332-ifllQ 1 - 



PROTECT YOURSELF AND YOUR BELONQHGSl Eight 
Etoi S3 95 Security. P 0. Bex 5062, Merlbwo, MAD 1752 



ALARM SOUNDS LIKE REAL WATCHDOG, Moiion Acti- 
vated ■ N& Wire* JuM Two Screw* and Plug It Into Your 
Audio CaMM Player By KHCSOUHD, Box 90434, Flint, Ml 
4150& (3111 73&1412. S7VS6 for Art - Pius S&00 Bribing 
And Handling. 



VANDAL PfKW LOCK can't pick. Drill, cul or vhoal ott 
PMni 112 DQ Socunty, 9W Fgeipr. LaaCmoee. N.M. ffleoi 



Popular Mechanics 



224 WHt S 7 th ftml, H«W Yortt, H.Y. 1 W 19 

ClauHM Atfmrtlshii Ompt. { 212 ] MM 1 IT 



DEAOUNE FOR APS: Copy and payironl be in by lNt 50i day rf dw 2nd prUCodfig ra#i b the Issue in 
whitii the ad Is bo appo&r. Sw n&ad ol Oassifted Sod ion 



JOT 



HOW TO COUNT WORDS: N&ma and attrassm^t be nctuded ki ootfiting &ib numbw d words in youacLHach ndnal 
cr nurrtw nsftd oaxiii as 1 word: JJ. Sfmh, 2£4 West 57th Street, New Tbrk, New %ri< 10019- 9 WORDS. 
Zp ODdes ai« no! oojrrtbd. Phono #: ? WORDS. Symhct-s used as heyg tire ^isEgod fcr. Cfly d stale couni a& 1 word 
Hch: New &unswick, ftew Jersey: 2 WORDS AbtfBviattm such as C.O.D.. F.O.&., R P.IA. r USA, P.O ., 5 k7, 
16 mm arc oountod as 1 word, (PO- ^ 3 K' twrlpd m 3 WN ***** lAvbrk^ed Pfcunory 

Mvfl be used as so authnniy lor spofing. conipou^d wqrM, hyphonaPcm. abb f ov iflto n s , ete Ptoi mate check* 
payndto to POPULAR MECHANICS. 



S8.6S per word— 10 Word Minimum 

BOLD FACE CAPS — $1.00 Per won! 
(Pi rat Word: No charg* for Bold; Face) 

$ 50 , 00 — B/F CENTEnED MEA 0 UKE 
$60 00— Screening 



Rnmittam of S 



-is mdosed to tow 



. rfiertpon(s) in Ite 



. wq(g) 



J^-a - -L . -, - 

. uassmcnDon 



1 


1 J 


| 1 


1 1 


L . 1 


1 


1 


NO CHARGE FOR CAPS 




I 3 


nr^ 









- — 1 


L 1 


1- 1 


i 1 


1 , 1 


i i 


1 


* 


r*^ 


[ 1 WAD 


I 


itfiOEUA 


| 1 Ml 1 145 


| 14-1121.10 



J 


1 1 


1 j 


1 1 


1 1 


1 1 


j 




| 1ILS1H.4D 


| 17-1147* 


1M1S.7V 


j 1V-I1HJ5 


[ &1173JH 


1 21 41 at AS 



I ™ 1 


[ | 


I j 


1 IZ- 1 


1 • 1 




Z2-t1BfiJ0 | J3419K96 

[ | 


I 2+*»7jKI 

1 1 


| 254216. 29 

1 1 


! 2HHUQ 

1 1 




l_ 


2Sr (260 £5 | MFlffiO W 


| 31*36*15 


f&mi 


| 3343C6-49 

1 J 


| 54-1204.10 

1 1 


| MKB 


\ WBBM. ~ 
t - 


| 36- 532* 70 


3MXV7J5 


| 4D«kttjn 


| ahSEk 


tJO63J0 


43-S371 i5 | 4+JttD.KI 


| MB 


[ flnBirJD 


| 47-U4H.55 


4frW15Jfl 


| 


MA&JSQ l 5H44115 | 524449.10 j 5^HWiV ] 54-W7.1D | BB-H7K.7B 

YOUR NAME . PRONE; 

(PLEASE PRINT) 

FIRM (NAME IN AD) 

YOUR ADDRESS 

CITY STATE ZIP 

n4TF YOUR AIONATURE 

(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET} 


| BRW4 
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The SHfcemliftB eadi hat 



Norelcos patented "Lift 
and Cut 1 "" shaving system 
gives you a shave that is skin 
dose—without the blades 
even touching your skin. 



WiMADE 



CjNoreico 



Ab ihehail rulers thr dwrpbrr 



The continuous precision' 
cutting action of dozens 
of lifters and self-sharpening 
blades - at thousands of 
revolutions per minute- 
gives you a shave like none 
other. 

The Noreko' Lift and Cut 
shaver What makes it dose, 
makes it comfortable. 






ONE TOUGH MOTOR OIL ANNOUNCES 
ONE TOUGH GUARANTEE*. 




TWO HUNDRED FIFTY THOUSAND MIIES 

OR TEN YEARS. 

Use Quaker State exclusively in your new car, and our 
limited guarantee will cover lubricated engine parts for 
250,000 miles or ten years, whichever comes first. 



How tough is today's Quaker State? 

Tough enough to moke Ifus promise: Use only Quaker 
Stole in your new car's engine, and if any lubricated 
engine par! nol covered by the manufacturer's warranty 
or extended-service contract suffers an oil-related break- 
down during its first 250,000 miles or len years, Quaker 
Stale will pay for the repoir. 




Well guarantee lubricated parts in engines of all 
sizes -domestic or imparted. 

Quaker State's limited guaranies covers lubricated 
ports in engines of every single imparted and domestic 
car or light truck sold in the United States. It even 
covers the deductible on any extended warranty you 
might have purchased from your new-car dealer 
Enrollment is absolutely free. 

See a copy of lubrication limited warranty and 
enrollment details at participating service centers. 

Complete details and enrollment forms for the Quaker 
State 250,000-mile or ten -year guarantee are a voi I able at 




participating Quaker State service centers. These 
include many new- car dealers, automotive service 
centers and fail lubes nationwide. 

To participate in the guarantee program, enroll your 
new car at a porttci ppting service center within six 
months or 6,000 miles of purchase. Use only Quaker 
State Molar Oil. and have your oil and filter changed 
at a service center according Id manufacturer's 
instructions for severe driving conditions but not to 
exceed 4,000 mifes or four months between changes 
Save your race i pis. 

How con Quaker State make a guarantee 
this tough? 

Today's Quaker Slate has 
proven ils toughness over and ^ T* 

over again in the most rigorous I T 
tests that the world's outo makers ^ 
have thrown at rt. The result: 

Quaker State actually 
exceeds I u bri catio n s pec i ■ 
ficotions for every single 
car sold in the United 
States. It takes □ tough oil 
to offer □ guarantee lh>5 
tough. But Quaker State 



>ug 

is One Tough Motor Oil- 



The Big O is OneTough Motor Oil 




MOTOR OIL 



I 1V9Q jrat CwfKrialm 



DON'T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPERLY. 



< 



